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PART  1 


INTRODTJCTTON 


A.  BACKGROUND.  The  U.S.  Army  Defense  Ammunition  Center  (DAC),  Validation 
Engineering  Division  (SIOAC-DEV),  was  tasked  by  the  U.S.  Army  Armament  Research, 
Development  and  Engineering  Center  (ARDEC)  to  perform  tension  testing  on  1.25-inch  steel 
strapping  specimens  subjected  to  various  increments  of  accelerated  aging  to  determine  the 
suitability  of  employing  style  HI  seals.  Additional  strapping  samples  were  provided  by  Iowa 
Army  Ammunition  Plant  (lAAAP)  for  the  purpose  of  comparison  to  test  results  provided. 

B.  AUTHORITY.  This  program  was  conducted  lAW  mission  responsibilities  delegated  by  the 
U.S.  Army  Armament,  Munitions  and  Chemical  Command  (AMCCOM),  Rock  Island,  IL. 

C.  OBJECTIVE.  To  verify  that  the  Delta  style  HI  painted  seal  meets  the  requirements  of 
ASTM  Designation:  D  3953-91  and  performs  comparably  to  currently  accepted  seals. 

D.  CONCLUSION.  The  Delta,  style  HI,  painted  seal  meets  the  requirements  of 

ASTM  Designation:  D  3953-91  and  performs  as  well  as  currently  accepted  seals.  All  straps  and 
seals  tested  also  meet  the  minimum  requirements  of  ASTM  Designation:  D  3953-91. 
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PART  2 

13  - 16  AUGUST  1996 
ATTENDEES 


Bradley  J.  Haas 
Mechanical  Engineer 
DSN  585-8336 
815-273-8336 


Ejike  J.  Ajalla 
Mechanical  Engineer 
DSN  585-8434 
815-273-8434 


Director 

U.S.  Army  Defense  Ammunition  Center 
3700  Army  Depot  Road 
ATTN:  SIOAC-DEV 
Savanna,  EL  61074-9639 

Director 

U.S.  Army  Defense  Ammunition  Center 
3700  Army  Depot  Road 
ATTN:  SIOAC-DEV 
Savanna,  IL  61074-9639 
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PARTS 


TEST  PROCEDURES 


The  salt-fog  test  procedures  were  performed  lAW  ASTM  Designation:  B  117-90.  The 
tension  test  procedures  are  summarized  from  ASTM  Designation:  D  3953-91.  These 
publications  identify  steps  that  each  sample  must  go  through  in  order  to  meet  the  specifications. 
For  a  detailed  description  of  tests  conducted  see  part  8. 

A.  SALT-FOG  TESTING.  This  portion  of  the  testing  was  performed  at  Rock  Island 
Arsenal  (RIA)  lAW  ASTM  Designation:  B  117-90.  A  total  of  17  specimens  of  1-1/4-inch 
galvanized  steel  strapping  with  a  Delta,  style  El,  painted  seal  and  17  control  specimens  of 
1-1/4-inch  galvanized  steel  strapping  were  exposed  to  salt-fog  aging.  Specimens  of  each  type 
were  removed  after  specified  time  intervals. 

B.  TENSION  TEST.  This  test  was  performed  LAW  ASTM  Designation:  D  3953-91.  A 

12-  to  16-inch  specimen  was  placed  between  the  jaws  of  the  tension/compression  machine  with 
the  jaws  separated  8-12  inches.  The  distance  between  the  jaws  was  increased  at  a  speed  not 
greater  than  2  inches  per  minute,  elongating  the  strap  until  it  broke.  The  maximum  force  applied 
was  measured. 
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PART  4 


TEST  EOT  TTPMENT 


A.  SAMPT.ENO  1 

1.  Strap: 

2.  Seal: 

3.  No.  of  Specimen: 

4.  Length: 

5.  Width: 

6.  Thickness: 

B.  SAMPLE  NO.  2 

1.  Strap: 

2.  Seal: 

3.  No.  of  Specimen: 

4.  Length: 

5.  Width: 

6.  Thickness: 

C.  SAMPLE  NO,  3. 

1.  Strap: 

2.  Seal: 

3.  No.  of  Specimen: 

4.  Length: 

5.  Width: 

6.  Thickness: 

D.  SAMPLE  NO  4 

1.  Strap: 

2.  Seal: 

3.  No.  of  Specimen: 

4.  Length: 

5.  Width: 

6.  Thickness: 


ACME  Packaging  Corporation,  Galvanized 
Delta  Corporation,  Style  HI,  Painted 
17 

17  inches 
1-1/4  inches 
0.035  inches 


ACME  Packaging  Corporation,  Galvanized 

None 

17 

17  inches 
1-1/4  inches 
0.035  inches 


ACME  Packaging  Corporation,  Galvanized 
Stanley  Corporation,  Style  HI,  Galvanized 
5 

17  inches 
1-1/4  inches 
0.035  inches 


ACME  Packaging  Corporation,  Galvanized 

None 

5 

17  inches 
1-1/4  inches 
0.035  inches 
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E.  SAMPLE  NO.  5 


1.  Strap: 

ACME  Packaging  Corporation,  Galvanized  34HOC 

2.  Seal; 

Signode  Corporation,  Painted 

3.  No.  of  Specimen; 

5 

4.  Length: 

14  inches 

5.  Width: 

3/4  inch 

6.  Thickness: 

0.035  inches 

SAMPLE  NO.  0. 

1.  Strap: 

ACME  Packaging  Corporation,  Galvanized  34HOC 

2.  Seal; 

None 

3.  No.  of  Specimen; 

5 

4.  Length: 

14  inches 

5.  Width; 

3/4  inch 

6.  Thickness: 

0.035  inches 

.  SAMPLE  NO.  7. 

1.  Strap: 

ACME  Packaging  Corporation,  Galvanized  34AHP 

2.  Seal: 

Signode  Corporation,  Painted  Auto 

3.  No.  of  Specimen: 

5 

4.  Length: 

14  inches 

5.  Width: 

3/4  inch 

6.  Thickness: 

0.035  inches 

SAMPLE  NO,  g. 

1.  Strap: 

ACME  Packaging  Corporation,  Galvanized  34AHP 

2.  Seal; 

None 

3.  No.  of  Specimen; 

5 

4.  Length: 

14  inches 

5.  Width: 

3/4  inch 

6.  Thickness: 

0.035  inches 
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I.  TENSION-COMPRESSION  MACHTNF 


1 .  Manufacturer: 

2.  Capacity; 

3.  Extension  Rate 

4.  Data  Analysis: 


Instron,  Model  1 125 

20,000  pounds 

2.0  inches  per  minute 

Automated  Computer  Testing  Program 
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PARTS 


TEST  RESULTS 


A.  SALT-FOG  TESTING.  This  portion  of  testing  was  performed  at  Rock  Island 
Arsenal  (RIA)  lAW  ASTM  Designation:  B  117-90.  Twelve  specimens  of  Acme  steel 
Strapping/Delta,  style  III,  painted  seal  combination  and  12  samples  of  ACME  Packaging 
Corporation  galvanized  steel  strapping  were  placed  in  the  salt-fog  chamber.  Five  samples  of 
each  specimen  were  not  exposed  to  salt-fog  aging.  Three  samples  of  each  specimen  were 
removed  from  the  salt-fog  chamber  following  341;  732;  1,140;  and  1,497  hours  of  aging. 

B.  TENSION  TEST.  This  portion  of  testing  was  performed  lAW  ASTM  Designation: 

D  3953-91.  The  specimen  was  placed  between  the  jaws  of  the  tension/compression  machine. 
The  jaws  were  separated  while  the  automated  materials  testing  program  recorded  the  applied 
force  and  displacement.  The  jaws  continued  to  separate  until  the  strap  broke  or  the  seal  failed. 
Table  1  shows  the  average  maximum  force  each  strap  was  capable  of  withstanding  after  a 
specified  amount  of  accelerated  aging. 


Hours 

TABLE  1 

Average  Maximum  Force  (Pounds) 

Seal  Efficiency  %  of 

Accel.  Aging 

Delta  Paint  Seal 

Min.  Break.  Strength 

0 

5532  +/-  273 

6829  +/-  384 

116.5 

341 

5780+/-  69 

7016+/-  32 

121.7 

732 

5692+/- 156 

6660  +/-  137 

119.8 

1141 

5730  +/-  102 

6930+/-  23 

120.6 

1497 

5659  +/-  88 

7000+/-  54 

119.1 
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According  to  ASTM  Designation;  D  3953-91,  the  minimum  breaking  strength  for 
1-1/4-inch  strapping  is  4,750  pounds.  For  strapping  fastened  by  a  double  crimped  seal,  the 
minimum  joint  efficiency  is  75  percent  of  the  minimum  breaking  strength  of  the  applicable 
strapping  size.  The  ACME  Packaging  Corporation  galvanized  strap  and  the  Delta,  style  HI, 
painted  seal  met  these  criteria.  Additionally,  accelerated  aging  has  a  minimal  effect  on  ACME 
Packaging  Corporation  strapping  and  Delta,  style  HI,  painted  seals. 

According  to  ASTM  Designation:  D  3953-91,  the  minimum  breaking  strength  for  3/4-inch 
strapping  is  2,850  pounds.  For  strapping  fastened  by  a  double  crimped  seal,  the  minimum  joint 
efficiency  is  75  percent  of  the  minimum  breaking  strength  of  the  applicable  strapping  size. 

Table  2  displays  the  results  of  additional  samples  exposed  to  0  hours  of  accelerated  aging.  Each 
of  these  samples  met  the  requirements  of  ASTM  Designation;  D  3953-91.  Periodic  tension  tests 
were  performed  on  these  samples  by  Mason  &  Hanger  -  Silas  Mason  Co.,  Inc.  at  Iowa  Army 
Ammunition  Plant  (lAAAP).  The  results  of  these  tests  are  located  in  part  8.  The  breaking 
strength  values  reported  by  Mason  &  Hanger  were  consistently  lower  than  the  values  of  this  test. 


TABLE  2 


Maximum  Load  (Pounds)  (Percent) 


Strap 

Seal 

Strap/Seal 

Strap/No  Seal 

Joint  Efficiency 

1-1/4"  Acme  Galv 

Stanley  Galv 

5541+/-465 

6588+/-539 

116.6 

3/4"  Galv  34HOC 

Signode  Paint 

3036+/-110 

4014+/-30 

106.5 

3/4"  Galv  34AHP 

Signode  Paint 

3094+/-371 

3986+/-20 

108.6 

In  1994,  testing  was  performed  on  seals  supplied  by  Signode  Corporation.  One  group  of 
test  samples  utilized  a  grade  IE  galvanized  clip.  A  second  group  of  test  samples  employed  a 
painted  seal.  Table  3  contains  a  comparison  of  the  results  of  the  two  sets  of  tests.  All  specimens 
included  in  this  table  utilized  ACME  Packaging  Corporation  Corporation  1-1/4-inch  steel 
strapping. 
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TABLE  3 


(Hours) 

Accelerated 

Average  Maximum  Load  (Pounds) 

Signode  Painted  Signode  Grade  El 

Delta  Style  El 

Aging 

Seal 

Galvanized  Seal 

Painted  Seal 

0 

5053+/-122 

4767+/-350 

5532+7-273 

341 

5080+/-115 

4914+/-438 

5780+7-  69 

732 

5076+/-  35 

4786+/-274 

5692+7-156 

1140 

4735+/-126 

4645+7-332 

5730+7-102 

1428 

5013+/-155 

5032+/-162 

5659+7-  88 

At  each  time  interval,  the  average  load  required  to  cause  failure  of  the  Delta,  style  HI, 
painted  seal  is  greater  than  the  load  required  to  cause  failure  of  the  Signode  Painted  Seal  and  the 
Signode  Grade  El  Galvanized  Seal. 
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PART  6 


PHOTOGRAPHS 
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Mil 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  - 
_  SAVANNA.  IL 

AOS  17-SCN97-1 4-248.  This  photo  shows  ACME  Packaging  Corporation  galvanized  steel  strapping  with  no 
seal  following  testing.  The  sample  on  the  right  was  not  exposed  to  accelerated  aging.  The  sample  on  the  left 
was  exposed  to  1,428  hours  of  salt-fog  accelerated  aging. _ 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  - 

SAVANNA,  IL 

A0317-SCN97-1 4-245.  The  sample  on  the  right  is  ACME  Packaging  Corporation  galvanized  strapping  with  a 
Signode  Corporation  painted  seal.  The  sample  on  the  left  is  a  control  sample  of  ACME  Packaging  Corporation 
galvanized  strapping  with  no  seal.  Neither  sample  was  exposed  to  salt-fog  accelerated  aging. _ 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  - 

SAVANNA.  IL 

AOS  17-SCN97-1 4-246.  The  sample  on  the  left  is  ACME  Packaging  Corporation  galvanized  strapping  with  a 
Signode  Corporation  painted  auto  seal.  The  sample  on  the  right  is  a  control  sample  of  ACME  Packaging 
Corporation  galvanized  strapping  with  no  seal.  Neither  sample  was  exposed  to  salt-fog  accelerated  aging. 
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GRAPHS 
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DELTA  PAINT  SEAL 
WITH  1-1 /4-INCH 

ACME  PACKAGING  CORPORATION 
GALVANIZED  STRAP 


USADACS 
SIOAC__DEV 
Savanna ,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 

Operator  name :  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  14  Aug  1996 


Sample  Identification:  deltaO 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test : 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/min  ):  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 


Sample  Type :  ASTM 

Humidity  (  %  ) :  50 

Temperature  (deg.  F) :  73 


Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  5  specimens,  0  excluded. 

Sample  comments:  Galvanized  banding /Galvanized  Delta  SealO  hours  aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

(%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

1 

5693. 

130100. 

2.6290 

131.50 

2017. 

46110. 

2.8950 

144.70 

2469. 

2 

5633. 

128800. 

1.0450 

52.27 

2023. 

46240. 

1.2980 

64.90 

3148. 

3 

5623. 

128500. 

1.7650 

88.25 

2800. 

64010. 

2.0010 

100.10 

2534. 

4 

5666. 

129500. 

1.5860 

79.28 

1958. 

44740. 

1.7960 

89.80 

2936. 

5 

5046. 

115300. 

.7305 

36.53 

3312. 

75690. 

.8678 

43.39 

2648. 

Mean: 

5532. 

126500. 

1.5510 

77.56 

2422. 

55360. 

1.7720 

88.58 

2747. 

Standard 

Deviation: 

273. 

6244. 

.7311 

36.56 

607. 

13870. 

.7674 

38.37 

287. 

Stress 

Displcment 

%  Strain 

Young' s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(lbs -in) 

(lbs -in) 

1 

56430. 

.1410 

7.049 

1959. 

87.06 

12620 

2 

71960. 

.1190 

5.950 

1985. 

129.20 

5908 

3 

57920. 

.1153 

5.767 

1936. 

89.00 

8717 

4 

67120. 

.1135 

5.676 

2055. 

112.40 

8097 

5 

60530. 

.1025 

5.126 

1961. 

94.32 

3307 

Mean:  62790.  .1183  5.914  1979.  102.40  7731 

Standard 

Deviation:  6561.  .0141  .705  46,  18.02  3462 


Load  I bs 


DELTA0 


6.00E+03 


4.00E4-03 


2.00E+03 


0.00E-00 


D i sp I acement 


C  in) 


USADACS 
SIOAC_DEV 
Savanna ,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile 

Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6 . 03 
Test  Date:  14  Aug  1996 


Sample  Identification:  delta341  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test : 

Sample  Rate  (pts/sec) :  18.206  Humidity  (  %  ):  50 

Crosshead  Speed  (in/min  ):  2.0000  Temperature  (deg.  F) :  73 

Full  Scale  Load  Range  (lbs) :  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  0  excluded. 

Sample  comments:  Galvanized  Strap\Galvanized  Delta  Seal  341  Hours  Aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

{%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

1 

5721. 

130800. 

1.3490 

67.47 

2132. 

48720. 

1.6000 

80.01 

3051. 

2 

5856. 

133900. 

.9319 

46.60 

2322. 

53070. 

.9520 

47.60 

1702. 

3 

5764. 

131700. 

1.1240 

56.21 

2333. 

53320. 

1.7560 

87.79 

2980. 

Mean: 

5780. 

132100. 

1.1350 

56.76 

2262. 

51710. 

1.4360 

71.80 

2577. 

Standard 

Deviation : 

69. 

1587, 

.2089 

10.45 

113  . 

2586. 

.4263 

21.31 

759. 

Stress 

Displcment 

%  Strain 

Young's 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(Ibs-in) 

(lbs -in) 

1 

69730. 

.1337 

6.683 

1911. 

124.80 

6597 

2 

38900. 

.0732 

3.662 

2009. 

41.52 

3750 

3 

68110. 

.1190 

5.950 

2001. 

116.60 

7057 

Mean: 

58910. 

,1086 

5.432 

1974. 

94.33 

5801 

Standard 

Deviation: 

17350. 

.0315 

1.576 

55. 

45.92 

1791 

Load  I bs 


DELTA341 


i 

i 


4.50E+03 


2.50E+03 


5.00E+02 


0.10  0.30  0.50  0.70  0.90  1.10  1.30  1.50  1.70  1.90  2.10 


(in) 


D i sp I acement 


USADACS 
SIOAC^DEV 
Savanna /  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile 

Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  14  Aug  1996 


Sample  Identification:  delta732  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test : 

Sample  Rate  (pts/sec)  :  18.206  Humidity  (  %  ):  50 

Crosshead  Speed  (in/min  ):  2.0000  Temperature  (deg.  F) :  73 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  0  excluded. 

Sample  comments:  Galvanized  StrapXGalvanized  Delta  Seal  732  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at 

at 

at 

at 

at  0.2% 

Specimen 

Peak 

Peak 

Peak 

Peak 

Break 

Break 

Break 

Break 

Yield 

Number 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

1 

5872. 

134200. 

.7232 

36.16 

2065. 

47210. 

.7433 

37.17 

3028 

2 

5594  . 

127900- 

.4504 

22.52 

2228, 

50930. 

1.0450 

52.27 

2495 

3 

5611. 

128200. 

1-2520 

62.62 

1886. 

43100. 

1.7740 

88.71 

2179 

Mean: 

5692. 

130100. 

.8086 

40.43 

2060. 

47080. 

1.1880 

59.38 

2567 

Standard 

Deviation : 

156. 

3557. 

.4077 

20.39 

171. 

3917. 

.5299 

26.49 

429 

Stress 

Displcment 

%  Strain 

Young"  s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

{%) 

(ksi) 

(lbs -in) 

(Ibs-in) 

1 

69210 . 

.1227 

6.133 

1527. 

144.70 

3315 

2 

57020. 

.1263 

6.316 

1794. 

91.25 

3820 

3 

49820, 

.1776 

8.880 

1526. 

79.48 

6850 

Mean: 

58680. 

.1422 

7.110 

1616. 

105.20 

4662 

Standard 

Deviation: 

9800. 

.0307 

1.535 

154. 

34.79 

1912 

Load  I bs 


DELTft732 


6.00E+03 


4.00E+03 


2.00E+03 


0. 00E~00 


D i sp I acement 


USADACS 
SIOAC_DEV 
Savanna ,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile  Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Operator  name:  HAAS  Test  Date:  14  Aug  1996 

Sample  Identification:  deltll40  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206  Humidity  (  %  ) ;  50 

Crosshead  Speed  (in/min  ):  2.0000  Temperature  {deg.  F) ;  73 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  0  excluded. 

Sample  comments:  Galvanized  Strap \Galvani zed  Delta  Seal  1140  Hours  Aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

(%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

1 

5688- 

130000. 

.5401 

27.01 

2539- 

58040. 

.7799 

39.00 

2501. 

2 

5655. 

129300. 

1.1660 

58.31 

2186. 

49970. 

1.5230 

76.16 

1686. 

3 

5846. 

133600. 

.6573 

32.86 

2246. 

51330. 

.9063 

45.31 

2904. 

Mean: 

5730. 

131000. 

.7879 

39.39 

2324. 

53110. 

1.0700 

53.49 

2364. 

Standard 

Deviation: 

102. 

2326. 

.3329 

16.64 

189. 

4324. 

.3977 

19.89 

621. 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young's 

Modulus 

(ksi) 

Energy 

at 

Yield 

(lbs -in) 

Energy 

at 

Break 

(Ibs-in) 

1 

57170. 

.1062 

5.309 

1738. 

91.00 

3218. 

2 

38530. 

.1172 

5.859 

1622. 

48.03 

5715. 

3 

66370. 

.1099 

5.493 

1647. 

124.80 

4004. 

Mean: 

54030. 

.1111 

5.554 

1669. 

87.93 

4312. 

Standard 

Deviation : 

14190, 

.0056 

.280 

61. 

38.46 

1277. 

Load  I bs 


6.00E+03 


4.00E+03 


2.00E+03 


0.00E-00 


0 


USADACS 
SIOAC^DEV 
Savanna,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  ^  Tensile 

Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  14  Aug  1996 


Sample  Identification:  deltl497  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206  Humidity  {  %  ):  50 

Crosshead  Speed  {in/min  );  2.0000  Temperature  (deg.  F) :  73 

Pull  Scale  Load  Range  (lbs) :  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  0  excluded. 

Sample  comments:  Galvanized  Strap \Galvani zed  Delta  Seal  1497  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at 

at 

at 

at 

at  0.2% 

Specimen 

Peak 

Peak 

Peak 

Peak 

Break 

Break 

Break 

Break 

Yield 

Number 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

1 

5563. 

127200. 

.5786 

28.93 

1860. 

42520. 

.9081 

45.41 

294,2 

2 

5737, 

131100. 

.5493 

27.46 

2170. 

49600. 

.5639 

28.20 

3421.0 

3 

5678. 

129800. 

.6316 

31.58 

1926. 

44010. 

1.0050 

50.26 

3095.0 

Mean: 

5659. 

129400. 

.5865 

29.32 

1985. 

45380. 

.8257 

41.29 

2270.0 

Standard 

Deviation : 

88  . 

2021. 

.0418 

2.09 

163. 

3735, 

.2319 

11.59 

1719.0 

Stress 

Displcment 

%  Strain 

Young' s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(lbs- in) 

(lbs -in) 

1 

6724  . 

.0348 

1.739 

1437. 

2.054 

3605 

2 

78190. 

.1446 

7.232 

1532. 

193.000 

2315 

3 

70730 . 

.1282 

6.408 

1530. 

159,300 

4106 

Mean: 

51880. 

.1025 

5.126 

1500. 

118.100 

3342 

Standard 

Deviation: 

39290. 

.0592 

2.962 

54. 

101.900 

924 

Load  I bs 


DELT1497 


f^LL 


6.00E+03 


4.00E-I-03 


2.00E+03 


0.00E~00 


0.10  0.30  0.50  0.70  0.90  1.10  1.30  1.50  1.70 


Displacement  (in) 


1-1 /4-INCH 

ACME  PACKAGING  CORPORATION 
GALVANIZED  STRAP 


7-3 


USADACS 
SIOAC_DEV 
Savanna,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 

Operator  name:  HAAS 

Sample  Identification:  ageO 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  {in/min  ):  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  15  Aug  1996 

Sample  Type :  ASTM 

Humidity  (  %  ) :  50 

Temperature  (deg.  F) :  73 


Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  5  specimens,  2  excluded. 

Sample  comments:  Galvanized  Strap,  0  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

at 

at 

at 

at 

Specimen 

Peak 

Peak 

Peak 

Peak 

Number 

(lbs) 

(psi) 

(in) 

(%) 

Samples  3  and  5  Slipped 


Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at  0.2% 

Break 

Break 

Break 

Break 

Yield 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

1 

6399. 

146300. 

.8935 

44.67 

2539. 

58030. 

1.011 

50.53 

3060 

2 

7136. 

163100. 

2.4370 

121.80 

2652. 

60610. 

2.761 

138.00 

3829 

♦Excluded* 

6668. 

152400. 

2.0320 

101.60 

2179. 

49800. 

3.413 

170.60 

3227 

4 

6953. 

158900. 

2 .4640 

123.20 

2856. 

65280. 

2.801 

140.10 

3152 

♦Excluded* 

6700. 

153100. 

2.6790 

133.90 

2254. 

51520. 

3.704 

185.20 

2851 

Mean: 

6829. 

156100. 

1.9320 

96.58 

2682. 

61310. 

2.191 

109.50 

3347 

Standard 

Deviation: 

384. 

8766. 

.8991 

44.96 

161. 

3675. 

1.022 

51.12 

420 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young' s 

Modulus 

(ksi) 

Energy 

at 

Yield 

(Ibs-in) 

Energy 

at 

Break 

(Ibs-in) 

1 

69950. 

.1520 

7.598 

2211. 

110.80 

5225. 

2 

87530. 

.1062 

5.309 

2515. 

148.80 

16380. 

♦Excluded* 

73760. 

.1227 

6.133 

2666. 

103.70 

15540. 

4 

72040. 

.1538 

7.690 

2656. 

98.43 

16050. 

♦Excluded* 

65160. 

.0824 

4.119 

2536. 

85.43 

18690. 

Mean:  76510.  .1373  6.866  2461.  119.30  12550 

Standard 

Deviation:  9600.  .0270  1.349  227.  26.24  6348 


Load  I bs 


^)GE0 


6.eQE+e3 


4.eeE+03 


S.00E+03 


0. 00E~00 


0.40  0.90  1.40  1.90  2.40  2.90  3.40  3.90 


Displacement  (in> 


USADACS 
SIOAC_DEV 
Savanna,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 

Operator  name:  HAAS 

Sample  Identification:  age341 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/rain  ) :  2.0000 

Full  Scale  Load  Range  (lbs) :  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  2  specimens,  1  excluded. 


Sample 

comments ; 

Galvanized 

Strap,  341  Hours  Aging 

Load 

Stress 

Displcment 

%  Strain 

at 

at 

at 

at 

Specimen 

Peak 

Peak 

Peak 

Peak 

Number 

(lbs) 

(psi) 

(in) 

(%) 

♦Excluded* 

4.838 

110.6 

.  0128 

.6408 

2 

6979.000 

159500.0 

1.6400 

82.0200 

Mean: 

6979.000 

159500.0 

1.6400 

82.0200 

Standard 

Deviation : 

Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  15  Aug  1996 

Sample  Type :  ASTM 

Humidity  (  %  ) :  50 

Temperature  (deg.  F) :  73 


Sample  #1  was  malfuction 


Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at  0.2% 

Break 

Break 

Break 

Break 

Yield 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

4.838 

110.6 

.0128 

.6408 

-.5382 

3044.000 

69570.0 

1.9610 

98.0400 

2511.0000 

3044.000 

69570.0 

1.9610 

98.0400 

2511.0000 

Stress 

Displcment 

%  Strain 

Young*  s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(Ibs-in) 

(lbs -in) 

♦Excluded* 

2 

-12.30 

57400.00 

.0146 

.0769 

.7323 

3.8450 

.0000 

2146.0000 

-.0015 

74.3200 

-.001 

11690.000 

Mean: 

57400.00 

.0769 

3.8450 

2146.0000 

74.3200 

11690.0000 

Standard 

Deviation: 


Load  I bs 


f^GE341 


SPEC  tt  02 


6.0eE+03 


4.00E+03 


2.O0E+03 


0. 0OE-OO 


D i sp I acement  ( i n) 


USADACS 
SIOAC_DEV 
Savanna,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile 

Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  15  Aug  1996 


Sample  Identification;  aged341  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test : 

Sample  Rate  (pts/sec) :  18.206  Humidity  (  %  ):  50 

Crosshead  Speed  (in/min  );  2.0000  Temperature  (deg.  F) :  73 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12,000 

Out  of  2  specimens,  0  excluded. 

Sample  comments:  Galvanized  Strap,  341  Hours  Aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

(%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

1 

7032. 

160700. 

1.723 

86.14 

2414. 

55170. 

1.921 

96.03 

3231. 

2 

7037  . 

160900. 

2.320 

116.00 

3032. 

69300. 

2.439 

121.90 

3005. 

Mean: 

7035. 

160800. 

2.021 

101.10 

2723. 

62240. 

2.180 

109.00 

3118. 

Standard 

Deviation : 

4  . 

87. 

.422 

21.10 

437. 

9993. 

.366 

18,32 

160. 

Stress 

Displcment 

%  Strain 

Young's 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

{%) 

(ksi) 

(Ibs-in) 

(Ibs-in) 

1 

73850. 

.0989 

4.943 

2106. 

121.5 

11600 

2 

68690. 

.0970 

4.852 

1787, 

124.4 

14120 

Mean: 

71270. 

.0980 

4.898 

1946. 

122.9 

12860 

Standard 

Deviation: 

3650. 

.0013 

.065 

225. 

2.0 

1784 

Load  I bs 


|!)GED341 


ALL 


6.00E+03 


4.00E+03 


2.00E+03 


0.00E~00 


0.15  0.40  0.65  0.90  1.15  1.40  1.65  1.90  2.15  2.40 


Displacement  (in) 


USADACS 
SIOAC_DEV 
Savanna,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile  Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Operator  name:  HAAS  Xest  Date:  15  Aug  1996 

Sample  Identification:  aged732 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

San^le  Rate  (pts/sec) :  18.206 

Crosshead  Speed  {in/min  ) :  2.0000 

Full  Scale  Load  Range  (lbs);  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  1  excluded. 

Sample  comments:  Galvanized  Strap:  732  Hours  Aging 

Load  Stress  Displcment  %  Strain  Load 

at  at  at  at  at 

Specimen  Peak  Peak  Peak  Peak  Break 

Number  (lbs)  (psi)  (in)  {%)  (lbs) 


1 

6563. 

150000. 

2.063 

103.20 

6407. 

146500. 

2.265 

113.2 

2391 

♦Excluded* 

6536. 

149400. 

2.115 

105.70 

2321. 

53060. 

2.929 

146.5 

2176 

3 

6757. 

154400. 

1.587 

79.37 

2461. 

56250. 

2.766 

138.3 

3493 

Mean: 

6660. 

152200. 

1.825 

91.27 

4434. 

101400. 

2.516 

125.8 

2942 

Standard 

Deviation: 

137. 

3128. 

.337 

16.83 

2790. 

63780. 

.355 

17.7 

779 

Stress 

Displcment 

%  Strain 

Young '  s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(Ibs-in) 

(lbs -in) 

1 

54650. 

.0732 

3.662 

2392. 

63.83 

12340 

♦Excluded* 

49740. 

.0769 

3.845 

2325. 

55.10 

12700 

3 

79850. 

.0934 

4.669 

2301. 

131.70 

15750 

Mean : 

67250. 

.0833 

4.165 

2346. 

97.74 

14040 

Standard 

Deviation: 

17810. 

.0142 

.712 

64. 

47.97 

2415 

Stress  Displcment  %  Strain  Load 

at  at  at  at  0.2% 

Break  Break  Break  Yield 

(psi)  (in)  (%)  (lbs) 


Sample  Type :  ASTM 

Humidity  (  %  ) ;  50 

Temperature  (deg.  F) :  73 


Load  I bs 


(^GED732 


6.00E+03 


4.00E+03 


2.00E+03 


0.00E-00 


D i sp I acement 


n) 


USADACS 
SIOAC_DEV 
Savanna,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile 

Operator  name :  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  15  Aug  1996 


Sample  Identification:  aged  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206  Humidity  (  %  ):  50 

Crosshead  Speed  (in/min  );  2.0000  Temperature  (deg.  F) :  73 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  1  excluded. 

Sample  comments:  Galvanized  Banding:  1140  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at 

at 

at 

at 

at  0.2% 

Specimen 

Peak 

Peak 

Peak 

Peak 

Break 

Break 

Break 

Break 

Yield 

Number 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

♦Excluded* 

6306, 

144100 . 

2.300 

115.00 

2403. 

54930. 

2.971 

148.60 

3156. 

2 

6914. 

158000. 

3.140 

157.00 

2801. 

64020, 

3.325 

166.20 

2769. 

3 

6946. 

158800. 

1,549 

77.45 

3005, 

68690. 

1,706 

85.32 

2403. 

Mean: 

6930. 

158400. 

2,344 

117.20 

2903. 

66360. 

2.516 

125.80 

2586 

Standard 

Deviation: 

23. 

521. 

1.125 

56.25 

145. 

3302. 

1.144 

57.22 

259 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young' s 

Modulus 

(ksi) 

Energy 

at 

Yield 

(Ibs-in) 

Energy 

at 

Break 

(lbs -in) 

*Excluded*  72140. 

2  63290. 

3  54930. 


.0897  4.486 
.0806  4.028 
.0732  3.662 


2146.  115.20  15930. 
2486.  81.89  19120. 
2161.  67.63  10330. 


Mean:  59110.  .0769 

Standard 

Deviation:  5909.  .0052 


3.845 


.259 


2323, 


229. 


74.76  14720. 


10.08  6218. 


Load  I bs 


IGED 


6.0eE-^e3 


4.OQE+03 


2.00E+03 


0. 00E-00 


0.40  0.90  1.40  1.90  2.40  2.90  3.40 


D i sp I acement  ( i n) 


USADACS 
SIOAC_DEV 
Savanna,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 

Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6 . 03 
Test  Date:  15  Aug  1996 


Sample  Identification:  agedl497 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/min  ):  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 


Sample  Type:  ASTM 

Humidity  (  %  ) :  50 

Temperature  (deg.  F) :  73 


Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  3  specimens,  0  excluded. 


Sample 

comments : 

Galvanized 

Strap:  1497 

Hours  Aging 

Load 

Stress 

Displcment  %  Strain 

at 

at 

at 

at 

Specimen 

Peak 

Peak 

Peak 

Peak 

Number 

(lbs) 

(psi) 

(in) 

(%) 

1 

6946. 

158800. 

2.076 

103.80 

2 

7054. 

161200  . 

1.223 

61.15 

3 

7000. 

160000. 

1.399 

69,94 

Mean: 

7000. 

160000. 

1.566 

78,30 

Standard 

Deviation: 

54. 

1229. 

.450 

22.53 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

2672. 

61080. 

2.259 

113.00 

2059. 

2903. 

66360. 

1.613 

80.65 

2833. 

2763. 

63160. 

1.791 

89.53 

2871. 

2780. 

63530. 

1.888 

94.38 

2588. 

116. 

2661. 

.334 

16.69 

458. 

Stress 

Displcment 

%  Strain 

Young' s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(lbs -in) 

(Ibs-in) 

1 

47070. 

.0659 

3.296 

2245, 

50.85 

13770 

2 

64760. 

.0806 

4.028 

2694. 

79.75 

9696 

3 

65620. 

.0952 

4.760 

2017. 

101.80 

10600 

Mean: 

59150. 

.0806 

4.028 

2319. 

77.47 

11360 

Standard 

Deviation: 

10470. 

.0146 

,732 

344. 

25.56 

2137 

Load  I bs 


AGED1497 


6.00E-f03 


4.00E+03 


2.00E+03 


0.00E-00 


0.10  0.30  0.50  0.70  0.90  1.10  1.30  1.50  1.70  1.90  2.10 


D i sp I acement  ( i n) 


STANLEY  GALVANIZED 
SEAL  WITH  1-1/4-INCH 
ACME  PACKAGING  CORPORATION 
GALVANIZED  STRAP 


l-A 


USADACS 
SIOAC_DEV 
Savanna,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile  Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 

Operator  name:  HAAS  Test  Date:  15  Aug  1996 

Sample  Identification:  GALVO  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206  Humidity  (  %  ):  50 

Crosshead  Speed  (in/min  );  2.0000  Temperature  (deg.  F) :  73 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 

Sample 

Width  (in)  1.2500 

Thickness  (in)  .03500 

Spec  gauge  len  (in)  2.0000 

Grip  distance:  (in)  12.000 


Out  of  5  specimens,  0  excluded. 

Sample  comments :  Galvanized  Strap\Galvanized  Seal  O  Hours  Aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

(%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

1 

5231. 

119600. 

1,3400 

67.01 

2183. 

49890. 

1.3710 

68.57 

2522. 

2 

4903  . 

112100. 

.7214 

36.07 

1651. 

37730. 

.7378 

36.89 

2016. 

3 

4478. 

102400. 

.5273 

26.36 

1871. 

42760. 

.5676 

28.38 

2769. 

4 

5656. 

129300. 

2,3440 

117.20 

2108. 

48170. 

2.3560 

117.80 

2339. 

5 

5452. 

124600. 

.8147 

40.74 

2715. 

62060. 

1.1440 

57.21 

2575. 

Mean: 

5144. 

117600. 

1.1490 

57.47 

2105. 

48120. 

1.2350 

61.77 

2444. 

Standard 

Deviation: 

465. 

10630. 

.7322 

36.61 

400. 

9140. 

.7030 

35.15 

284. 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young' s 

Modulus 

(ksi) 

Energy 

at 

Yield 

(lbs -in) 

Energy 

at 

Break 

(Ibs-in) 

1 

57630. 

.0897 

4.486 

2015 . 

84.39 

5796. 

2 

46080. 

.1117 

5.584 

2048. 

56.06 

2354. 

3 

63290. 

.1611 

8.056 

1937. 

108.60 

1735. 

4 

53460. 

.1080 

5.401 

1866. 

78.53 

11110. 

5 

58860. 

.1062 

5.309 

2183. 

81.68 

4932. 

Mean:  55860.  .1153  5.767  2010.  81.84  5185 

Standard 

Deviation:  6494.  .0269  1.347  120.  18.68  3723 


Load  ! bs 


GALV0  f^LL 


6.00E+03 


4.00E+03 


2.00E+03 


0.00E-00 


0.15  0.40  0.65  0.90  1.15  1.40  1.65  1.90  2.15 


D i sp I acement  ( i n) 


USADACS 
SIOAC_DEV 
Savanna,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile  Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6 . 03 
Operator  name:  HAAS  Test  Date:  15  Aug  1996 

Sample  Identification:  gstrapO  Sample  Type:  ASTM 

Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206  Humidity  {  %  ):  50 

Crosshead  Speed  (in/min  ):  2.0000  Temperature  (deg.  F) :  73 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

1.2500 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

12.000 

Out  of  5  specimens,  1  excluded. 

Sample  comments :  Galvinized  Strap\  0  Hours  Aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

(%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2! 

Yield 

(lbs) 

1 

6733. 

153900. 

2.096 

104.80 

2527. 

57770. 

2.137 

106.80 

3312, 

2 

5789. 

132300. 

1.767 

88.34 

3702. 

84610. 

1.889 

94.47 

2066, 

3 

6907. 

157900. 

1.853 

92.64 

2722. 

62220. 

1.906 

95.30 

2409. 

♦Excluded* 

6753. 

154400. 

2.693 

134.70 

2266. 

51790. 

3.083 

154.20 

2656. 

5 

6922  . 

158200. 

3.072 

153.60 

2861. 

65390. 

3.250 

162.50 

3061. 

Mean: 

6588. 

150600. 

2.197 

109.90 

2953. 

67500. 

2,295 

114.80 

2712. 

Standard 

Deviation : 

539. 

12330. 

.600 

29.99 

518. 

11830. 

.646 

32.31 

575. 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young' s 

Modulus 

(ksi) 

Energy 

at 

Yield 

(lbs -in) 

Energy 

at 

Break 

(lbs -in) 

1 

75700. 

.1153 

5.767 

2418  . 

117.00 

11450. 

2 

47220. 

.6408 

32.040 

1485. 

82.95 

6255. 

3 

55070. 

.0861 

4.303 

2794. 

58.02 

10650. 

♦Excluded* 

60700. 

.0732 

3.662 

2881. 

67.24 

16440. 

5 

69960. 

.0824 

4.119 

2839. 

89.17 

17620. 

Mean:  61990.  .2311  11.560  2384.  86.77  11490 

Standard 

Deviation:  13130.  .2735  13.680  628.  24.21  4678 


Load 


GSTRAP0 


6.00E+03 


4.00E+03 


tfi 


2.00E+03 


0. 00E~00 


0.40  0.90  1.40  1.90  2.40  2.90  3.40 


□ i sp I acement  ( i n) 


SIGNODE  PAINTED  SEAL 
WITH  3/4-INCH 

ACME  PACKAGING  CORPORATION 
GALVANIZED  STRAP  34HOC 


7-5 


USADACS 
SIOAC_DEV 
Savanna ,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 


Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  15  Aug  1996 


Sample  Identification:  SIG2-1-4 
Interface  Type;  Data  Systems  Adapter 
Machine  Parameters  of  test : 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/min  ):  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

.75000 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

8.5000 

Sample  Type :  ASTM 

Humidity  {  %  ) :  50 

Temperature  (deg.  F) :  73 


Out  of  5  specimens,  0  excluded. 

Sample  comments:  3/4  Inch  Galvanized  Banding/2-1/4  Inch  Signode  Clip.  0  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

at 

at 

at 

at 

Specimen 

Peak 

Peak 

Peak 

Peak 

Number 

(lbs) 

(psi) 

(in) 

(%) 

Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at  0.2% 

Break 

Break 

Break 

Break 

Yield 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

1 

3116. 

118700. 

.5474 

27.37 

1148.0 

43740. 

1.611 

80.56 

1512 

2 

2860. 

109000. 

.2783 

13.91 

968.7 

36900. 

3.270 

163.50 

1794 

3 

3075. 

117200. 

.4943 

24.72 

1297.0 

49400. 

1.822 

91.09 

1486 

4 

3004. 

114400. 

.3149 

15.75 

1184.0 

45110. 

1.172 

58.59 

1661 

5 

3127. 

119100. 

.3570 

17.85 

1076.0 

41000. 

1.635 

81.75 

1809 

Mean: 

3036. 

115700. 

.3984 

19.92 

1135.0 

43230. 

1.902 

95.09 

1652 

Standard 

Deviation; 

110. 

4182. 

.1167 

5.84 

122.3 

4659. 

.801 

40.05 

152 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young' s 

Modulus 

(ksi) 

Energy 

at 

Yield 

(Ibs-in) 

Energy 

at 

Break 

(Ibs-in) 

1 

57600. 

.1117 

5.584 

2186. 

47.68 

3462. 

2 

68340. 

.1263 

6.316 

2040. 

69.32 

5513. 

3 

56630. 

.1007 

5.035 

2223. 

45.44 

3566. 

4 

63260. 

.1153 

5.767 

2382, 

52.80 

2239. 

5 

68930. 

.1080 

5,401 

2198. 

65.83 

2929. 

Mean:  62950.  .1124  5.621  2206.  56.21 

Standard 

Deviation:  5777,  .0095  .474  122.  10.78 


Load  1 bs 


SIG2-1-4 


3.Q0E+03 


2.00E+03 


1.00E+03 


0.00E-00 


0.40  0.90  1.40  1.90  2.40  2.90  3.40  3.90 


D i sp I acement  ( i n) 


USADACS 
SIOAC_DEV 
Savanna,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type:  Tensile 

Operator  name :  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6.03 
Test  Date:  15  Aug  1996 


Sample  Identification:  3-4GALV1 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/min  }:  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 

Dimensions : 


Sample 

Width  (in) 

.75000 

Thic)mess  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

8.5000 

Sample  Type :  ASTM 

Humidity  (  %  ) :  50 

Temperature  (deg.  F) :  73 


Out  of  5  specimens,  0  excluded. 

Sample  comments:  3/4  Inch  Galvanized  Banding\No  Seal  0  Hours  Aging  0  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at 

at 

at 

at 

at  0,2% 

Specimen 

Peak 

Peak 

Peak 

Peak 

Break 

Break 

Break 

Break 

Yield 

Number 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

(psi) 

(in) 

{%) 

(lbs) 

1 

4034. 

153700. 

,8422 

42.11 

1497. 

57020. 

.9191 

45.95 

2199 

2 

3967. 

151100. 

1.0780 

53.92 

1615. 

61510. 

1,3050 

65.27 

2030 

3 

4044. 

154100. 

,8971 

44.86 

1640. 

62480. 

1.1190 

55.93 

2168 

4 

4013  . 

152900. 

.7525 

37.62 

1599. 

60920. 

1.0230 

51.17 

2481 

5 

4013. 

152900. 

.8935 

44.67 

1363. 

51940. 

1.1280 

56.39 

2455 

Mean: 

4014. 

152900. 

.  8927 

44.64 

1543  . 

58770. 

1,0990 

54.94 

2267 

Standard 

Deviation: 

30. 

1125. 

,1191 

5.95 

114. 

4349. 

.1431 

7.15 

195 

Stress 

Displcment 

%  Strain 

Young' s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0,2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(lbs -in) 

(Ibs-in) 

1 

83770. 

.0787 

3.936 

3618. 

60.29 

3080 

2 

77320. 

.0787 

3.936 

3557. 

52.10 

4483 

3 

82600. 

.0769 

3.845 

3474. 

60,42 

3901 

4 

94510. 

.0970 

4.852 

3532. 

76.85 

3527 

5 

93530. 

.0824 

4.119 

3695. 

72.00 

3967 

Mean:  86340.  .0828  4.138  3575.  64.33  3792 

Standard 

Deviation:  7422.  .0082  .411  85,  9.96  524 


Load  I bs 


3-4GALV1 


4.00E+03 


3.00E+03 


2.00E+03 


1.00E+03 


0*  00E-00 


Displacement  (in) 


SIGNODE  PAINTED  AUTO  SEAL 
WITH  3/4-INCH 

ACME  PACKAGING  CORPORATION 
GALVANIZED  STRAP  34AHP 


7-6 


USADACS 
SIOAC_DEV 
Savanna,  IL 


General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 

Operator  name:  HAAS 

Sample  Identification:  SIG34AHP 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test : 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/min  ):  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6. 
Test  Date:  15  Aug  1996 

Sample  Type :  ASTM 

Humidity  {  %  ) :  50 

Temperature  (deg.  F) :  73 


Dimensions : 

Sample 

Width  (in)  .75000 

Thickness  (in)  .03500 

Spec  gauge  len  (in)  2.0000 

Grip  distance:  (in)  8.5000 


Out  of  5  specimens,  0  excluded. 

Sample  comments:  3/4  Inch  Galvanized  Strap\l-l/2  Inch  Signode  Clip:  34AHP  0  Hours  Aging 


Specimen 

Number 

Load 

at 

Peak 

(lbs) 

Stress 

at 

Peak 

(psi) 

Displcment 

at 

Peak 

(in) 

%  Strain 

at 

Peak 

(%) 

Load 

at 

Break 

(lbs) 

Stress 

at 

Break 

(psi) 

Displcment 

at 

Break 

(in) 

%  Strain 

at 

Break 

(%) 

Load 

at  0.2% 

Yield 

(lbs) 

1 

3270. 

124600. 

.2636 

13.180 

1178.0 

44890. 

.3003 

15.01 

1665. 

2 

3490. 

133000. 

.2838 

14.190 

1214 . 0 

46260. 

.2966 

14.83 

2250. 

3 

3316. 

126300. 

.2453 

12.270 

1189.0 

45280. 

.2911 

14.56 

1911. 

4 

2701. 

102900. 

.1886 

9.429 

1009.0 

38450. 

.4815 

24.08 

1665. 

5 

2696. 

102700. 

.1996 

9.978 

906.7 

34540. 

.4833 

24.17 

1752. 

Mean: 

3094. 

117900. 

.2362 

11.810 

1099.0 

41880. 

.3706 

18.53 

1849. 

Standard 

Deviation: 

371. 

14130. 

.0410 

2.048 

134.8 

5134. 

.1022 

5.11 

246. 

Specimen 

Number 

Stress 

at  0.2% 

Yield 

(psi) 

Displcment 

at  0.2% 

Yield 

(in) 

%  Strain 

at  0.2% 

Yield 

(%) 

Young ' s 

Modulus 

(ksi) 

Energy 

at 

Yield 

(lbs -in) 

Energy 

at 

Break 

(lbs -in) 

1 

63440. 

.0751 

3.753 

3222. 

40.12 

693.1 

2 

85700. 

.0861 

4.303 

3596. 

63.89 

731.0 

3 

72810. 

.0806 

4.028 

3238. 

51.15 

691.5 

4 

63440. 

.0769 

3.845 

2697. 

46.02 

884.0 

5 

66760. 

.0824 

4.119 

2712. 

51.21 

879.6 

Mean:  70430.  .0802  4.010  3093.  50.48  775.9 

Standard 

Deviation:  9355.  .0044  .219  385.  8.77  98.0 


Load  I bs 


SIG34AHP 


ALL 


3.0eE->-03 


2.00E+03 


1.00E+03 


0.00E-00 


0.10  0.20  0.30  0.40  0.50  0.60  0.70 


D i sp I acement  ( i n) 


USADACS 
SIOAC^DEV 
Savanna ,  IL 

General  Tensile  Test  -  US  Customary  Units 


Test  type :  Tensile 

Operator  name:  HAAS 


Instron  Corporation 

Series  IX  Automated  Materials  Testing  System  6 . 03 
Test  Date;  15  Aug  1996 


Sample  Identification:  GAL34AHP 
Interface  Type:  Data  Systems  Adapter 
Machine  Parameters  of  test: 

Sample  Rate  (pts/sec) :  18.206 

Crosshead  Speed  (in/min  ):  2.0000 

Full  Scale  Load  Range  (lbs):  20000.0000 


Sample  Type :  ASTM 


Humidity  (  %  ) :  50 

Temperature  (deg.  F) ;  73 


Dimensions : 


Sample 

Width  (in) 

.75000 

Thickness  (in) 

.03500 

Spec  gauge  len 

(in) 

2.0000 

Grip  distance: 

(in) 

8.5000 

Out  of  5  specimens,  0  excluded. 

Sample  comments:  3/4  Inch  Galvanized  Strap  34AHP\No  Seal  0  Hours  Aging34AHP  0  Hours  Aging 


Load 

Stress 

Displcment 

%  Strain 

Load 

Stress 

Displcment 

%  Strain 

Load 

at 

at 

at 

at 

at 

at 

at 

at 

at  0.2% 

Specimen 

Peak 

Peak 

Peak 

Peak 

Break 

Break 

Break 

Break 

Yield 

Number 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

(psi) 

(in) 

(%) 

(lbs) 

1 

3993. 

152100. 

1.1310 

56.57 

1543. 

58760. 

1.298 

64.90 

1958 

2 

3982 . 

151700. 

.9136 

45.68 

1343. 

51150. 

1.111 

55,57 

2234 

3 

3987. 

151900. 

1.0880 

54.38 

1338. 

50950. 

1.326 

66.28 

2234 

4 

4013. 

152900. 

.8898 

44.49 

1625. 

61890, 

1,045 

52.27 

2168 

5 

3957. 

150700. 

.9209 

46.05 

1430. 

54470. 

1.069 

53.46 

2204 

Mean: 

3986. 

151900. 

.9887 

49.43 

1455. 

55440. 

1.170 

58.50 

2160 

Standard 

Deviation: 

20. 

774. 

.1120 

5.60 

126. 

4799. 

.132 

6.60 

116 

Stress 

Displcment 

%  Strain 

Young' s 

Energy 

Energy 

at  0.2% 

at  0.2% 

at  0.2% 

Modulus 

at 

at 

Specimen 

Yield 

Yield 

Yield 

Yield 

Break 

Number 

(psi) 

(in) 

(%) 

(ksi) 

(lbs -in) 

(Ibs-in) 

1 

74580. 

.0714 

3.570 

3283. 

52.17 

4514 

2 

85120. 

.0751 

3.753 

3462. 

64.07 

3872 

3 

85120. 

.0714 

3.570 

3527. 

62.66 

4643 

4 

82590. 

.0732 

3.662 

3497. 

60.30 

3661 

5 

83950. 

.0769 

3.845 

3451. 

63.14 

3669 

Mean:  82270. 

Standard 

Deviation :  4426. 


0736 

3.680 

3444. 

60.47 

4072 

0024 

.119 

95. 

4.84 

472 

Load  I bs 


GAL34ftHP 


ALL 


4.00E+03 


3.00E+03 


2.00E+03 


1.00E+03 


0.00E-00 


0.10  0.30  0.50  0.70  0.90  1.10  1.30 


D i sp I acement  ( i n) 


PARTS 


APPENDIX 


8-1 


SUMMARY  OF 
TEST  DATA 


8-2 


DELTA  PAINTED  SEAL  SUMMARY 

Hours  Aaina 

Averacre  Load 

Standard  Deviation 

0 

5532 

273 

341 

5780 

69 

732 

5692 

156 

1141 

5730 

102 

1497 

5659 

88 

1-1/4 

INCH  ACME  GT^VANIZED 

STRAP  SUMMARY 

Hours  Aaina 

Averaae  Load 

Standard  Deviation. 

0 

6829 

384 

341 

7016 

32 

732 

6660 

137 

1141 

6930 

23 

1497 

7000 

54 

SUMMARY 

OF  STRAPPING  EXPOSED 

TO  0  HOURS  AGING 

Description 

1-1/4"  Galv  w/Delta  Seal 
1-1/4"  Galv/No  Seal 
1-1/4"  Galv  w/Stanley  Seal 
1-1/4"  Galv/No  Seal 
3/4"  Galv  w/Seal  34H0C 
3/4"  Galv/No  Seal  34H0C 
3/4"  Galv  w/Seal  34AHP 
3/4"  Galv/No  Seal  34AHP 


Averacye  Load 
5532 
6829 
5144 
6588 
3036 
4014 
3094 
3986 


Standard  Deviation 
273 
384 
465 
539 
110 
30 
371 
20 


steel  Strapping  Evaluation 


SAMPLES  AND  RESULTS 

1.  l“l/4”  Galvanized  Strapping/Delta  Painted  Seal  Style  III 

0  Hours  Accelerated  Aging 


Sample  Maximum  Load  (lbs . )  Stress  (psi)  Method  of  Failure 


1 

5693 

130,100 

Seal  Opened 

2 

5633 

128,800 

Seal  Opened 

3 

5623 

128,500 

Seal  Opened 

4 

5666 

129,500 

Seal  Opened 

5 

5046 

115,300 

Seal  Opened 

Avg 

5532  (273)* 

126,500  (6244)* 

2.  1-1/4" 

Galvanized  Strapping/Delta 

Painted  Seal 

style  III 

341  Hours 

Accelerated  Aging 

Sample 

Maximum  Load  ( lbs . ) 

Stress  (psi) 

Method  of  Failure 

1 

5721 

130,800 

Seal  Opened 

2 

5856 

133,900 

Band  Broke  @  Seal 

3 

5764 

131,700 

Seal  Opened 

Avg 

5780  (69)* 

132,100  (1587)* 

3.  1-1/4" 

Galvanized  Strapping/Delta 

Painted  Seal 

style  III 

732  Hours 

Accelerated  Aging 

Sample 

Maximum  Load  ( lbs . ) 

Stress  (psi) 

Method  of  Failure 

1 

5872 

134,200 

Band  Broke  @  Seal 

2 

5594 

127,900 

Seal  Opened 

3 

5611 

128,200 

Seal  Opened 

Avg 

5692  (156)* 

130,100  (3557)* 

4.  1-1/4" 

Galvanized  Strapping/Delta 

Painted  Seal  Style  III 

1140  Hours 

i  Accelerated  Aging 

Sample 

Maximum  Load  (lbs.) 

Stress  (psi) 

Method  of  Failure 

1 

5688 

130,000 

Seal  Opened 

2 

5655 

129,300 

Seal  Opened 

3 

5846 

133,600 

Seal  Opened 

Avg 

5730  (102)* 

131,000  (2326)* 

5.  1-1/4" 

Galvanized  Strapping/Delta 

Painted  Seal 

style  III 

1497  Hours 

i  Accelerated  Aging 

Sample 

Maximum  Load  { lbs . ) 

Stress  (psi) 

Method  of  Failure 

1 

5563 

127,200 

Seal  Opened 

2 

5737 

131,100 

Band  Broke  @  Seal 

3 

5678 

129,800 

Seal  Opened 

Avg 

5659  (88)* 

129,400  (2021)* 

*  Standard  Deviation 


Method  of  Failure 


6.  1-1/4"  Galvanized  Strapping/No  Seal 
0  Hours  Accelerated  Aging 


Sample 

1 

2 

3 

4 

5 

Avg 


Maximum  Load  (lbs . )  Stress  (psi) 

6399  146,300 

7136  163,100 

Sample  Slipped,  No  Reliable  Data 
6953  158,900 

Sample  Slipped,  No  Reliable  Data 
6829  (384)*  156,100  (8766)* 


Band  Broke  @  Jaws 
Band  Broke  @  Jaws 

Band  Broke  @  Center 


7.  1-1/4"  Galvanized  Strapping /No  Seal 
341  Hours  Accelerated  Aging 

Method  of  Failure 
Band  Broke  @  Center 
Band  Broke  @  Center 
Band  Broke  @  Jaws 


8.  1-1/4"  Galvanized  Strapping/No  Seal 
732  Hours  Accelerated  Aging 


Sample  Maximum  Load  ( lbs . ) 

1  6979 

2  7032 

3  7037 

Avq  7016  (32)* 


Stress  (psi) 
159,500 
160,700 
160,900 

160,367  (757)* 


Sample 

1 

2 

3 

Avg 


Maximum  Load  (lbs.) 
6563 

Sample  Slipped,  No 
6757 

6660  (137)* 


Stress  (psi) 
150,000 
Reliable  Data 
154,400 

152,200  (3128) * 


Method  of  Failure 
Band  Broke  in  Jaws 

Band  Broke  in  Jaws 


9,  1-1/4"  Galvanized  Strapping /No  Seal 
1140  Hours  Accelerated  Aging 


Sample 

1 

2 

3 

Avg 


Maximum  Load  (lbs.) 
Sample  Slipped,  No 
6914 
6946 

6930  (23)* 


Stress  (psi) 
Reliable  Data 
158,000 
158,800 

158,400  (521)* 


Method  of  Failure 


Band  Broke  in  Center 
Band  Broke  in  Center 


10.  1-1/4"  Galvanized  Strapping/No  Seal 
1497  Hours  Accelerated  Aging 


Sample 

1 

2 

3 

Avg 


Maximum  Load  ( lbs . ) 
6946 
7054 
7000 

7000  (54)* 


Stress  (psi) 
158,800 
161,200 
160,000 

160,000  (1229) * 


Method  of  Failure 
Band  Broke  in  Center 
Band  Broke  Near  Jaws 
Band  Broke  in  Center 


*  Standard  Deviation 


11.  1-1/4"  Acme  Galvanized  Strapping/Stanley  Galvanized  Seal 
0  Hours  Accelerated  Aging 


Sample 

Maximum  Load  ( lbs . ) 

Stress  (psi) 

Method  of  Failure 

1 

5231 

119,600 

Stripped  Band  @  Seal 

2 

4903 

112,100 

Stripped  Band  @  Seal 

3 

4478 

102,400 

Stripped  Band  @  Seal 

4 

5656 

129,300 

Stripped  Band  @  Seal 

5 

5452 

124,600 

Stripped  Band  ®  Seal 

Avg 

5144  (465)* 

117,600  (10, 

365)  * 

12.  1-1/4"  Acme  Galvanized  Strapping/No  Seal  Strap  accompanied  #11 
0  Hours  Accelerated  Aging 


Sample 

1 

2 

3 

4 

5 

Avg 


Maximum  Load  (lbs . ) 
6733 
5789 
6907 


Sample  Slipped,  No 
6922 

6588  (539)* 


Stress  (psi) 

153.900 
132,300 

157.900 
Reliable  Data 


Method  of  Failure 
Band  Broke  in  Jaws 
Band  Broke  in  Jaws 
Band  Broke  @  Jaws 


154,400  Band  Broke  Near  Jaws 

150,600  (12,330)* 


13.  3/4"  Galvanized  S trapping/ Signode  Painted  Clip  (2-1/4"  in  length)  34HOC 
0  Hours  Accelerated  Aging 


Sample 

1 

2 

3 

4 

5 

Avg 


Maximum  Load  (lbs . ) 
3116 
2860 
3075 
3004 
3127 

3036  (110)* 


Stress  (psi) 

118.700 
109,000 
117,200 
114,400 
119,100 

115.700  (4182)* 


Method  of  Failure 
Stripped  Band  @  Seal 
Stripped  Band  @  Seal 
Stripped  Band  @  Seal 
Stripped  Band  @  Seal 
Stripped  Band  @  Seal 


14.  3/4"  Galvanized  Strapping /No  Seal  Accompanied  #13 
0  Hours  Accelerated  Aging 


Sample 

1 

2 

3 

4 

5 

Avg 


Maximum  Load  ( lbs . ) 
4034 
3967 
4044 
4013 

4013 

4014  (30)* 


Stress  (psi) 
153,700 

151.100 

154.100 

152,900 

152,900 

152,900  (1125)* 


Method  of  Failure 
Band  Broke  in  Jaws 
Band  Broke  @  Center 
Band  Broke  ®  Center 
Band  Broke  @  Center 
Band  Broke  ®  Center 


*  Standard  Deviation 


15.  3/4"  Galvanized  Strapping/Signode  Painted  Auto  Clip  (1-1/2"  in  length) 
0  Hours  Accelerated  Aging  34AHP 


Sample 

Maximum  Load  (lbs . ) 

Stress  (psi) 

Method  of  Failure 

1 

3270 

124,600 

Band  Broke  ®  Jaws 

2 

3490 

133,000 

Band  Broke  @  Seal 

3 

3316 

129,300 

Band  Broke  @  Seal 

4 

2701 

102,900 

Seal  Opened 

5 

2696 

102,700 

Seal  Opened 

Avg 

3094  (371)* 

117,900  (14,130)* 

3/4"  Galvanized  Strapping/No 

Seal  Accompanied 

#15 

0  Hours 

Accelerated  Aging 

Sample 

Maximum  Load  ( lbs . ) 

Stress  (psi) 

Method  of  Failure 

1 

3993 

152,100 

Band  Broke  @  Center 

2 

3982 

151,700 

Band  Broke  @  Center 

3 

3987 

151,900 

Band  Broke  @  Center 

4 

4013 

152,900 

Band  Broke  @  Center 

5 

3957 

150,700 

Band  Broke  @  Center 

Avg 

3986  (20)* 

151,900  (774)* 

*  Standard  Deviation 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

TEST  RESULTS 
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MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 

AND  STRAPPING  SEAL  JOINTS 

Sealer/Criitiper; 

Serial#  /  3  ^  S' Pressure  ^  Dsiq.  Size:  1-1/4"  □  .3/4"  12. 


Test  Tvoe: 

1  1  New  Strap  P.O.  # 

□ 

Accept 

1  1  Reject 

CZ]  New  Seals  P.O.  # 

n 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

n 

Accept 

1  1  Reject 

ll..  1  Strapper/Sealer  Qualification 

□ 

Accept 

1  1  Reject 

Lx  1  Strapper/Sealer  Recertification 

Accept 

\ 

1  1  Reject 

Strap  Tension  Results  . 

Sealed  Joint  Results 

TEST  THICK- 

STRAP 

ELON¬ 

.  BREAKING 

JOINT 

SAMPLE  NESS 

WIDTH 

GATION 

STRENGTH 

EFFICIENCY 

NUMBER  (INCHES) 

(INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

F  / 

^  73  F 

330S> 

xs-oo 

/f-  SL 

,cxs 

3se?  a 

ao 

M  3  .333 

.yy  5 

3  5  0  0 

Soa  o 

Sampled  By:  rrT  ^  :3  a  7 Date:  Location:  St- / 

^ME&IMOOE 

Tested  By:  2^  It  M  JS/xt  Date:  7- Location: 

NAME  &  BADGE 

Due  for  Next  Testing  i-  Xo  ^  S  6  at  Level  I Q  II  ^  III  □ 

Machine  Tested  On:  Satec  ^  Other  Q 

Machine  Setting:  1 2  K  Medium  3.0  Pot  Speed  13^ 

Calibration  Void  Date:  -tf-  l„ _ 

Remarks  ts  SL  -O  /  ^  c  /=/  a ^  AfP'C^ 

UsTr^  ^  Stf>-re*3.e  C/,'jo^  F/  Tlhtjs  7Vj/_ _ 

Hoc 
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MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Seaier/Crimner: 


Serial  #  /  3  S'  S  ^  Pressure 

Dsio.  Si76*  1-1/4," 

□  3/4"  ^ 

• 

1  1  Reject 

1  1  Reject 

1  1  Reject 

1  1  Reject 

1  1  Reject 

Test  Tvne: 

1 - 1  New  Strap  P.O.  # 

1  •  1 /•r 

1  1  Accept 

1  1  Accept 

1  1  Accept 

1  1  Accept 

.^2,.  Accept 

1 — I  New  Seals  P.O.  # 

1 - 1  Strapper/Sealer  Repair  Verification 

[ZD  Strapper/Sealer  Qualification 
Strapper/Sealer  Recertification 

Strap  Tension  R^ults 

test  thick- 

sample  NESS 

NUMBER  (INCHES) 

STRAP 

WIDTH 

(INCHES} 

ELON-  BREAKING 

CATION  STRENGTH 

(INCHES)  (POUNDS) 

Sealed  Joint  Results 

JOINT 

EFFICIENCY 

(POUNDS) 

.7SJJ. 

.  S' 00  3  S  0  iS 

JIC,  0  0 

0  T  a  d> 

*  ^  ,03^ 

,75:^ 

^  ^3  !  3  6>  0  0 

S 

-  7-r4L  . 

,S  0  0  2  C  ff  0 

.2  3'<S’  C3 

Date:  S  Location: 

Tested  By: - Z>.  ^  /S/ J./  Date:  i  -2  Location-  TV 

Due  for  Next  Testing  2-  7-9  C  at  Level  1  □  II 12  III  □ 

Machine  Tested  On:  Satec  0  Other  □ 

Machine  Setting:  1 2  K  ^  Medium  ^  3.0  Pot  Speed  21 

Calibration  Void  Date:  ^  ~  9  _ 

Remarks  Z./h  -e.  ^  -  £>  (  /=  ^  oa^ ^  _ 

S/9**oc/€  C/,'ta y  /^ /  T/^  ;s  7^ 
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MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 
IOWA  ARMY  AMMUNITION  PLANT 


REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer; 

Serial  #  /  3  _ Pressure  ^  ^  psig. 


Size:  1-1/4' 


□ 


3/4" 


Test  Type: 


1  1  New  Strap 

P.O.  # 

□ 

Accept 

1  1  Reject 

1  1  New  Seals 

P.O.  # 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

□ 

Accept 

1  1  Reject 

Strapper/Sealer  Recertification 

Accept 

1  1  Reject 

Strap  Tension  Results 

Sealed  Joint  Results 

TEST 

THICK- 

STRAP 

ELON¬ 

BREAKING 

JOINT 

SAMPLE 

NESS 

.  WIDTH 

GATION 

STRENGTH 

EFFICIENCY 

NUMBER 

(INCHES) 

(INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

/ 

^  7 

.  ^37 

3-?  4?^ 

^/!>3S 

31 

JlA _  _ 

^  ^  5 

3  3  £>  a 

3^  ei,o  o 

Sampled  By:  sj  -  21^4/  ^  JL  £)  T-T^Bate:  /-J^-S'4  Location:  ^  -<S3  / 

NAME  &  BADGE 

Tested  By:  Z^.  /5~/3-/  Date:  Location:  /  — F’>7^ 

NAME  &  BADGE 

Due  for  Next  Testing  _  at  Level  1 1  I  II  III  [2] 

Machine  Tested  On:  Satec  ^  Other  I  I 

Machine  Setting:  12  K  Medium  3.0  Pot  Speed 

Calibration  Void  Date:  3  -  _ 

Remarks  ^ _ 

UffcJ  C/t'fifS  /^ /  T^f''S  _ 


QC-190  (Rev.  7)  (5/94) 


§□□□□ 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial  #  !  3  T ^  Pressure  fO  psig. 


Size;  1-1/4"  3/4"  lx 


Test  Type: 

New  Strap  P.O.  # _ 

New  Seals  P.O.  # _ 

Strapper/Sealer  Repair  Verification 
Strapper/Sealer  Qualification 
Strapper/Sealer  Recertification 


I  I  Accept 

I  I  Accept 

I  I  Accept 

I  I  Accept 

ca  Accept 


n  Reject 
I  I  Reject 
I  I  Reject 

□  Reject 

□  Reject 


Strap  Tension  Results 

TEST  THICK- 

SAMPLE  NESS 

NUMBER  (INCHES) 

STRAP 

WIDTH 

(INCHES) 

ELON¬ 

GATION 

(INCHES) 

BREAKING 

STRENGTH 

(POUNDS) 

Sealed  Joint  Results 

JOINT 

efficiency 

(POUNDS) 

^  1 

^  TSS 

c-  a  o 

M 

.  733 

^  o  o 

ja-  3  . 

3  ^ 

Sampled  Bv:  T.  T:>utvh; ^ rr*/-  Date:  Location:  -3 

nameTbaoge 

Tested  By;  D.  Date;  Location: 

NAME  &  BADGE 

Due  for  Next  Testing  6,  at  Level  I  IS  □ 

Machine  Tested  On:  Satec  Other  Q 

Machine  Setting;  12  K  Medium  3.0  Pot  Speed  ^3 

Calibration  Void  Date;  ^  ^  O* _ 

Remarks  Zi--- ^  J  - 

Ur-e  J  '  Ci  //i>S  P~Jf:s  - 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 
IOWA  ARMY  AMMUNITION  PLANT 


REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRA?BE 

AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial#  /3^FOl.  Pressure 

psig.  Size;  1-1/4" 

□  5-- 

Test  Type: 

1  1  New  Strap  P.O.  # 

n 

Accept 

n  New  Seals  P.O.  it 

□ 

Accept 

1  1  Strapper/Sealer  Repair  Verification 

n 

Accept 

1  1  Strapper/Sealer  Qualification 

□ 

Accept 

Lx'l  Strapper/Sealer  Recertification 

IS 

Accept 

V 

Strap  Tension  Results  . 

TEST  THICK-  STRAP 

ELON- 

.  BREAKING 

SAMPLE  NESS  WIDTH 

CATION 

STRENGTH 

NUMBER  (INCHES)  (INCHES) 

(INCHES) 

(POUNDS) 

#  /  ^  7SF 

3SOO 

/is.  ^  ^  r-TV" 

3S<P  G 

^  3 

5  5  O  G 

:?Fic 


Sampled  By;  ^  TTU-  Date;  S-^7-9L  Location; 

Tested  By;  7D.  l-t  At  /S'/x/  Date;  ^  -  7- Location;  /  — 

Due  for  Next  Testing  i-  Ae  ^  ^  6  at  Level  I Q  H  S  HI  I  I 
Machine  Tested  On:  Satec  0  Other  Q 
Machine  Setting:  1 2  K  Medium  3.0  Pot  Speed 

Calibration  Void  Date:  ^  _ 

Remarks  2.  -d  /  P'C  ^ 

Us-r^  F/  Tlfrts  7~*».r  /  - _ 

S<J-  Hol 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 

Sealer/Crimper: 

Serial#  /  3  F  S  Pressure  psia.  Size:  1-1/4"  Q  3/4" 


Test  Type: 


1  1  New  Strap  P.O.  # 

1  1  Accept 

1  1  Reject 

1  1  New  Seals  P.O.  # 

1  1  Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

1  1  Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

1  1  Accept 

1  1  Reject 

l.-Xl  Strapper/Sealer  Recertification 

Accept 

1  1  Reject 

Strap  Tension  Results  ‘  . 

Sealed  Joint  Results 

TEST 

THICK- 

STRAP 

ELON- 

BREAKING 

JOINT 

SAMPLE 

NESS 

WIDTH 

CATION 

STRENGTH 

EFFICIENCY 

NUMBER 

(INCHES) 

(INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

-  / 

^e>SS 

.75.sr 

3SC>0 

M  -3 

-  7-5V- 

ssoa 

j?  £? 

3 

- 

S  S 

J2-7  O 

Sampled  By:-  "Xl  iDu h r  Date:  y  — Location:  ^  J 

NAME  &  BADGE  - 

Tested  By:  7"),  Date:  /-y -9’4:  Location: 

NAME  &  BADGE  - 

Due  for  Next  Testing  /  —f  ^ _  at  Level  I  ^  II  □  III  |  | 

Machine  Tested  On:  Satec  ^  Other  |  | 

Machine  Setting:  12  K  ^  Medium  3.0  Pot  Speed  ^ 

Calibration  Void  Date:  J—  9  C> _ 

Remarks  -4?/  /=  /  /^  ^  _ 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  •  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial  #  )  3  ^5*  .3. 


Pressure 


Size:  1-1 /4"Q]  3/4' 


Test  Type: 

I  I  New  Strap  P.O.  # _ 

I  I  New  Seals  P.O.  # _ 

I  I  Strapper/Sealer  Repair  Verification 

□  Strapper/Sealer  Qualification 
!H]  Strapper/Sealer  Recertification 


Strap  Tension  Results 


TEST 

SAMPLE 

NUMBER 


THICK¬ 

NESS 

(INCHES) 


STRAP 

WIDTH 

(INCHES) 


□  Accept 

□  Accept 
n  Accept 
n  Accept 

Accept 


ELON¬ 

GATION 

(INCHES) 


BREAKING 

STRENGTH 

(POUNDS) 


□  Reject 

□  Reject 

□  Reject 

□  Reject 
I  I  Reject 


Sealed  Joint  Results 

JOINT 

EFFICIENCY 

(POUNDS) 


Sampled  By:  J.  Date: /-  Location:  ^  -  ^  i 


NAME  &  5A0GE 


Tested  By:  ZD,  I  Date:  y-?  ~9i,  Location:  / -  4P  '*7*' 

NAME  &  BADGE 

Due  for  Next  Testing  /  — /o  -  ?  ^  at  Ley  el  I  II I  I  III  [Z\ 

Machine  Tested  On:  Satec  0  Other  Q 

Machine  Setting:  1 2  K  0  Medium  0  3.0  Pot  Speed 

Calibration  Void  Date:  J/-  -  ^  ~  ^ -S' 

Remarks 


QC-190  (Rey.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 

AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial  #  Ji  ^  ^  ^  f  Pressure 

psig.  Size:  1-1/4" 

□  3/4-  [3, 

Test  Tvoe: 

n  New  Strap  P.O.  if 

_  □ 

Accept 

1  1  Reject 

□  New  Seals  P.O.  if 

n 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

□ 

Accept 

1  1  Reject 

\j>^\  Strapper/Sealer  Recertification 

n 

Accept 

1  1  Reject 

Strap  Tension  R^uits 

Sealed  Joint  Results 

TEST  THICK-  STRAP 

ELON¬ 

BREAKING 

JOINT 

SAMPLE  NESS  WIDTH 

GATION 

STRENGTH 

EFFICIENCY 

NUMBER  (INCHES)  (INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

#  / 

.SyP£> 

<£5 

A 

^  7S3 

3  S’o  0 

^  d>  d> 

M  3 

.  7^3 

3  ^  a  0 

Jt  eDd> 

Sampled  By:  Pt  ^  *^¥9-^  Date:  2 -22-- Y ^Location: 

NAME  &  OADOE 

Tested  By:  fr/ryJ-t  Date:A-3i”fi  Location: 

_ 

Due  for  Next  Testing  J  -  at  Level  I  Q  •!  [Z]  HI 

Machine  Tested  On:  Satec  Other  |  \ 

Machine  Setting:  1 2  K  Medium  [3  3.0  Pot  Speed  (3 

Calibration  Void  Date:  A  3  -  9  £. _ 

Remarks  ^  3  -  ^  J~  —  /  >^/»  / /-  P /  c>  J- h  CUa  ~ _ 

Use  f*7  a  c  c/  i  ^  T/’f  r  ^  S  ^  _ _ 

?<fAhlP 


QC-1 90  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 

Sealer/Crimper:  _  ^  __ 

y^prial  #  ^  Pressure  psig.  Size;  1-1/4"  □  3/4”  [2^ 


Test  Type: 

I  I  New  Strap  P.O.  # _ _ 

I  I  New  Seals  P.O.  # _ 

I  I  Strapper/Sealer  Repair  Verification 

I  I  Strapper/Sealer  Qualification 

iXl  Strapper/Sealer  Recertification 


□  Accept 
I  I  Accept 
Accept 
I  I  Accept 
Accept 


Strap  Tension  Results 

TEST  THICK- 

SAMPLE  NESS 

NUMBER  (INCHES) 


STRAP 

WIDTH 

(INCHES) 


ELON¬ 

GATION 

(INCHES) 


BREAKING 

STRENGTH 

(POUNDS) 


M  I  ^^33" 

A  A 

a  5 _  .. 


.Tjrj?  ^¥c,r 

.151  ^  5  5  £>  ^ 

75 /  -  7  3  S  _ 


I  I  Reject 

□  Reject 
I  I  Reject 
I  I  Reject 

□  Reject 

Sealed  Joint  Results 

JOINT 

EFFICIENCY 

(POUNDS) 

3  1,^^ 


Sampled  By:  ^  P-  Date:  /-3.’S-Zt  Location: 

NAME  &  BADGE 

Tested  By;  7D.  Date:  /-^^M-ocation: 

- - NAME  &  BADGE 

Due  for  Next  Testing  at  Level  1  □  II  □  IN  12 

Machine  Tested  On;  Satec  1/^  Other  | _ | 

Machine  Setting;  12  K  2  Medium  2  3.0  Pot  Speed  Ss 

Calibration  Void  Date:  ^“5  5  —*7  _ 

Remarks  3  -zg  /  F/ M  trJ-^  Ch^ - 

Ch'jPS  T^si"-  5VV*«gy< - 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial  #  ^  ^  ^  ^  1  Pressure  ^ 

_ psig.  Size:  1-1/4” 

□  3/4-  [3 

Test  Tvoe: 

• 

1  1  New  Strap 

P.O.  # 

□ 

Accept 

1  1  Reject 

1  1  New  Seals 

P.O.  # 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

□ 

Accept 

1  1  Reject 

Strapper/Sealer  Recertification 

Accept 

1  1  Reject 

Strap  Tension  Results 

Sealed  Joint  Results 

TEST 

THICK-  STRAP 

ELON¬ 

BREAKING 

JOINT 

SAMPLE 

NESS  WIDTH 

GATION 

STRENGTH 

EFFICIENCY 

NUMBER 

(INCHES)  (INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

^  j 

-  cf33  ^  VS/ 

M  -3. 

-7-S^ 

3SiP  ^ 

e  <7 

A.  3 

.  7  SSL 

3  S(P  O 

3  a  o 

Sampled  By:  I hfa  W h  Date:  Jj~/S'-9S  Location:  T-  I  _ 

NAME  &  BADGE 

Tested  By:  7D.  M  / J~/  2-  / _  Date:/J?  Location:  /  — <P>7* _ _ 

NAME  &  BADGE 

Due  for  Next  Testing  J  —  _  at  Level  1  Q  II  Q  III 

Machine  Tested  On:  Satec  ^  Other  Q 

Machine  Setting:  12  K  Medium  1^  3.0  Pot  Speed  ^ 

Calibration  Void  Date:  ^  ^  C, _ 

Remarks  2-j»* /Ue  . _  _ 

£ X  ^ ^  i  ^  K  T)lJ  7~i)  7~'h  -e^ 

g  7"^**^  -  “Tif  <-  _ _ _ _ 


QC-190.(Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 

AND  STRAPPING  SEAL  JOINTS 

Sealer/Crimper: 

Serial  #  J  ^  /  Pressure  psig.  Size:  1-1/4"  □  3/4" 


Test  Type: 

1  1  New  Strap  P.O.  # _ 

n 

Accept 

1  1  Reject 

i  1  New  Seals  P.O.# _ 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

CZ] 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

1  1 

Accept 

f  1  Reject 

1X1  Strapper/Sealer  Recertification 

Accept 

I  I  Reject 

Strap  Tension  Results 

Sealed  Joint  Results 

TEST  THICK- 

STRAP 

ELON¬ 

BREAKING 

JOINT 

SAMPLE  NESS 

WIDTH 

GATION 

STRENGTH 

EFFICIENCY 

NUMBER  (INCHES) 

(INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

3  5 

dt  a 

Si  133^ 

M  3  -  3 

33  ^  ^ 

^  ti,e3  O 

Sampled  Bv:  yu A  Date:  /i-ge-fS  Location:  3^^  ^ 

NAME  &  BADGE 

Tested  By:  Z^.  i  Tt  I  Date:  Location: 

NAME  &  BADGE 

Due  for  Next  T esting  JX  -  ^  S  at  Level  I  Q  II  D  I"  [3 

Machine  Tested  On:  Satec  ^  Other  |  | 

Machine  Setting:  12  K  ^  Medium  0  3.0  Pot  Speed 

Calibration  Void  Date:  J  S’ _ 

Remarks  r-  o  *»t  J.  /Ir  ^  3  “  Al _ J-h  Ckt^ - 

f  ^  ^  ^  ^  y  2  To  J-/  3  f _ 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial  #  4^  •?  / _ Pressure  ^  ^  psig. 


Size:  1-1/4"  □ 


3/4- 


Test  Type: 


1  1  New  Strap  P.O.  # 

1  1 

Accept 

1  1  Reject 

1  1  New  Seals  P.O.  # 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

□ 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

□ 

Accept 

1  1  Reject 

1  Strapper/Sealer  Recertification 

Accept 

1  1  Reject 

Strap  Tension  Results 

Sealed  Joint  Results 

TEST  THICK-  STRAP 

SAMPLE  NESS  WIDTH 

NUMBER  (INCHES)  (INCHES) 

ELON¬ 

GATION 

(INCHES) 

BREAKING 

STRENGTH 

(POUNDS) 

JOINT 

EFFICIENCY 

(POUNDS) 

^  J 

^7S3 

3  5^2?^ 

ir  A  ^^3  C> 

^53) 

3  s-a>  o 

y  £>  O  ^ 

^ 

^  7SA, 

^  O 

S  S'<o<^ 

Sampled  By:  Date: /4p--*4<_9_s'l_oc3tion:  3  ""4?  3"  —  / 

NAME  &  BADGE 

Tested  By:  T).  /  T  J  2  /  Date:  Location:  /=->/ 

NAME  &  BADGE 

Due  for  Next  Testing  _  at  Level  1  Q  II  Q  III  0 

Machine  Tested  On:  Satec  0  Other  |  | 

Machine  Setting:  1 2  K  Medium  0  3.0  Pot  Speed  0 

Calibration  Void  Date:  —  /  3  —  y  S 

Remarks  J.ac,  J  —  O  S—' a  J  AL _ ^  _ 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 
IOWA  ARMY  AMMUNITION  PLANT 


REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 

AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimper; 
Serial  # 


Pressure  J  S  ^ 


Test  Tvoet 

New  Strap  P.O.  # _ 

New  Seals  P.O.  it _ 

Strapper/Sealer  Repair  Verification 
Strapper/Sealer  Qualification 
Strapper/Sealer  Recertification 


Strap  Tension  Results 


TEST 

SAMPLE 

NUMBER 


THICK¬ 

NESS 

(INCHES! 


STRAP 

WIDTH 

(INCHES) 


A  553 


Size:  1-1/4" 

□  Accept 

□  Accept 
n  Accept 
I  Xl  Accept 

□  Accept 


ELON¬ 

GATION 

(INCHES) 


-  -2^  73 


3  93 


BREAKING 

STRENGTH 

(POUNDS) 


3/4"  □ 


I  I  Reject 
I  I  Reject 
n  Reject 
I  I  Reject 
n  Reject 


Sealed  Joint  Results 

JOINT 

EFFICIENCY 

(POUNDS) 


ao 


Tested  By:  [J  ^ 

NAME  «  BAOC 

Due  for  Next  Testing  ^  9  ~  9 

Machine  Tested  On:  Satec 


A  /J'/JL  / 

NAME  &  BADGE 


Sampled  By:  .  Caf'tni’t'f'ry /07 ^  S’'  Date:  3 Location:  3  J 

NAME  &  BADGE 

Tested  By:  7~)  Date:  3-/-?-?^  Location:  / 

NAME  &  BADGE 

Due  for  Next  Testing  ?  —/  _  at  Level  I  ^  II  Q  III  I  I 

Machine  Tested  On:  Satec  0  Other  I  I 

Machine  Setting:  1 2  K  0  Medium  [3  3.0  Pot  Speed  (3 


Machine  Setting:  1 2  K  0  Medium  [3  3.0  Pot  Speed 

Calibration  Void  Date:  9  _ 

Remarks  'pe  3^0/  Ft 


QC-190  (Rev.  7)  (5/94) 


MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 
IOWA  ARMY  AMMUNITION  PLANT 


REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crirhoer: 

*  — L'-l  f _ Pressure  9o  psig.  Size:  1  -1  /4" 


Test  Type: 

L — I  New  Strap  P.O.  # _ 

L.  I  New  Seals  P.O.  # _ 

Strapper/Seaier  Repair  Verification 
t — I  Strapper/Sealer  Qualification 
□  Strapper/Sealer  Recertification 


Strap  Tension  Results 

TEST  THICK-  STRAP 

SAMPLE  NESS  WIDTH 

number  (INCHES)  (INCHES) 


I 


_r 


I-  I  Accept 
I  i  Accept 
1  I  Accept 
I  I  Accept 
r  I  Accept 

ELON-  BREAKING 

CATION  STRENGTH 

(INCHES)  (POUNDS) 


0  3/4"  □ 


L  I  Reject 
t  I  Reject 
□  Reject 
L  I  Reject 
1  I  Reject 

Sealed  Joint  Results 

JOINT 

EFFICIENCY 

(POUNDS) 

/-/?  PC 


Sampled  By:  -  Date:  Locafon:  >7  ^  ?/,P 

Tested  ^ ~?r  l-ddation:  _ 

Due  forNext  i^ting  ^~'~'''~rnQ|-[r0  ' 111  Q  _ 

Machine  Tested  On:  Satec  Other  |  | 

Machine  Setting:  1 2  K  Q  Medium  Q-  3.0  Pot  Speed  ^ 

Calibration  Void  Date:  //^  Y _ 

Remarks  S  ^ccL  e.f' - S  h  ^  Z  a,c  c  a.  ^  ^  ^  AW 
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MASON  &  HANGER  -  SILAS  MASON  CO.,  INC. 

IOWA  ARMY  AMMUNITION  PLANT 

REPORT  OF  TEST  RESULTS  FOR  STRENGTH  OF  STEEL  STRAPPING 
AND  STRAPPING  SEAL  JOINTS 


Sealer/Crimoer: 

Serial  #  ! Lf  _ Pressure  ^0  psig. 


Size: 


1-1/4"  [2 


3/4"  I  I 


Test  Type: 


1  1  New  Strap 

p.o.  # 

□ 

Accept 

1  1  Reject 

1  1  New  Seals 

p.o.  # 

Ed] 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Repair  Verification 

U3 

Accept 

1  1  Reject 

1  1  Strapper/Sealer  Qualification 

n 

Accept 

1  1  Reject 

1  Strapper/Sealer  Recertification 

Accept 

1  1  Reject 

Strap  Tension  Results 

Sealed  Joint  Results 

TEST 

THICK- 

STRAP 

ELON¬ 

BREAKING 

JOINT 

SAMPLE 

NESS 

WIDTH 

GATION 

STRENGTH 

EFFICIENCY 

NUMBER 

(INCHES) 

(INCHES) 

(INCHES) 

(POUNDS) 

(POUNDS) 

( 

^  ill 

Ut/ 

_  .JJ/ 

^  ZaQ 

as-/ 

•^7? _ 

Sad 

Sampled  By:  Date:  T~7 Location:  0^  —  O  j 

NAME  &  BADGE 

Tested  By:  TlnxJLM _ f  ^ pc/  / _ Date:  f-  7-f  f  Location: _ LzlX— 

Due  for  Next  Testing  /  f)  -  &0  ~  at  Level  I Q  II  dl  m  .1^ 
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□ 
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□ 
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n 
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1  1  Strapper/Sealer  Qualification 
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1  1  Reject 
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Accept 

1  1  Reject 

Strap  Tension  Results 
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ELON¬ 
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STRENGTH 
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Designation;  B 117  -  90 


AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  . 

1916  Rac«  SU  PhlliiWpWa,  Pa,  19103 
Reprintad  trom  lha  Annual  Book  o<  ASTM  Sundards.  Copyrighl  ASTM 
U  not  Bsled  In  U>a  cufrtni  cowWnod  indax.  wUl  appaar  In  ^  next  edition. 


Standard  Test  Method  of  ^ 
Salt  Spray  (Fog)  Testing" 


This  swndard  k  issued  under  the  fixed  desigiiadon  B 1 17;  the  number  immediately  following  t^  desi^tion  Indlates  the  year  of 
ori^nal  adoption  or,  in  the  case  of  revision,  the  year  oflast  rwsion.  A  number  in  parentheses  indicates  the  year  of  last  rcapproval.  A 
superscript  epsilon  (e)  indicates  an  editorial  diangc  since  the  last  revision  or  rcapproval 

nis  standard  has  been  approred  for  use  by  agenda  tfihe  Department  of  Defense  to  replaee  Method  SJU  ^F^eral  Test  MethiM 
Standard  So.  IStb.  Coastdt  the  DoD  Index  ofSpeelfieatkms  and  Standards  for  the  speelfie  year  Issue  that  has  been  adopted  by  the 
Department  tf  Defense. 


I.  Scope 

1.1  This  test  method  sets  forth  the  conditions  required  in 
salt  spray  (fog)  testing  for  specification  purposes.  Suitable 
apparatus  which  may  be  used  to  obtain  these  conditions  is 
described  in  Appendix  XI.  The  method  does  not  prescribe 
the  type  of  test  specimen  or  exposure  periods  to  be  used  for  a 
spcdfic  product,  nor  the  interpretation  to  be  ^ven  to  the 
results.  It  should  be  noted  that  there  is  seldom^  a  direct 
relation  between  salt  spray  (fog)  reastance  and  resistance  to 
corroaon  in  other  media;  because  the  chemistiy  of  the 
reactions,  including  the  formation  of  films  and  their  protec¬ 
tive  value,  frequently  varies  greatly  with  the  precise  condi¬ 
tions  encountered.  Comments  on  the  use  of  the  test  in 
research  will  be  found  in  Appendix  X2.  For  evaluation  of 
corrosive  conditions,  see  Appendix  X3. 

Note  t— Thi»  method  fa  applicable  to  lalt  tpray  (fog)  testing  of 
ferrous  and  non-ferrous  metals,  and  is  also  used  to  tea  inorganic  and 
organic  coatings,  etc,  especially  where  such  tests  are  the  baas  for 
material  or  product  specifications. 

1.2  The  values  stated  in  SI  units  are  to  be  regarded  as 
standard.  The  inch-pound  units  in  parentheses  arc  provided 
for  information. 

1.3  This  standard  may  Involve  hazardous  materials,  oper¬ 
ations,  and  equipment.  This  standard  does  not  purport  to 
address  all  of  the  safety  problems  associated  with  its  use.  It  is 
the  responsibility  of  the  user  qf  this  standard  to  establish 
appropriate  safety  and  health  practices  and  determine  the 
applicability  of  regulatory  limitations  prior  to  use. 


2.  Referenced  Documents 

2.1  ASTM  Standards: 

B  287  Method  of  Acetic  Acid-Salt  Spray  (Fog)  Testing* 

B  368  Method  for  Copper-Accelerated  Acetic  Acid-Salt 
Spray  (Fog)  Testing  (CASS  Test)* 


•ThU  leM  method  k  under  the  Jurisdiction  of  ASTM  Committee  0-1  on 
Conorion  ofMeub.  and  k  the  direct  retponiiblllty  of  Subcommittee  CX>1.0i  on 
Libontofy  Oonoilon  TcMs. 

Cuneni  edition  approved  March  30,  ISM.  Pubikbed  ^  1990.  Ortgininy 

puNkhed  as  B  117- 39  T.Ust  previous  edition  8117-13  '. 

>  Dkcontlnoed— See  1917  Annual  Book  of  ASTM  Standards.  Vok  03J33  end 
0302. 

*  Atutual  Book  of  ASTM  Standards,  Vol  03X5. 


^  D  609  Methods  for  Preparation  of  Steel  Panels  for  Testing 
Paint,  Varnish,  Lacquer,  and  Related  Products'*  _  -- 
D 1 193  Specification  for  Reagent  Water* 

"  D 1654  Method  for  Evaluation  of  Painted  or  Coated 
Specimens  Subjected  to  Corrosive  Environments'* 

E  70  Test  Method  for  pH  of  Aqueous  Solutions  with  the 
Glass  Dectrode* 

3.  Apparatus 

3.1  The  apparatus  required  for  salt  spray  (fog)  testing 
consists  of  a  fog  chamber,  a  salt  solution  reservoir,  a  supply 
of  suitably  conditioned  compressed  air,  one  or  more  atom¬ 
izing  nozzles,  specimen  supports,  provision  for  heating  the 
chamber,  and  necessary  means  of  control.  ‘The  size  and 
detailed  construction  of  the  apparatus  arc  optional,  provided 
the  conditions  obtained  meet  the  requirements  of  this 
method. 

•3.2  Drops  of  solution  which  accumulate  on  the  ceiling  or 
cover  of  the  chamber  shall  not  be  permitted  to  fall  on  the 
specimens  being  tested. 

3.3  Drops  of  solution  which  fall  from  the  specimens  shall 
not  be  returned  to  the  solution  reservoir  for  respraying. 

3.4  Material  of  construction  shall  be  such  that  it  will  not 
alTect  the  corrosiveness  of  ^e  fog. 

4.  Test  Specimens 

4.1  The  typo  and  number  of  test  specimens  to  be  used,  as 
well  as  the  criteria  for  the  evaluation  of  the  test  results,  shall 
be  defined  in  the  specifications  coveting  the  material  or 
product  being  tested  or  shall  be  mutually  agreed  upon  by  the 
purchaser  and  the  seller. 

5.  Preparation  of  Test  Specimens 

3.1  Metallic  and  metalUc-coated  specimens  shall  be  suit¬ 
ably  cleaned.  The  deanbg  method  shall  be  optioiial  de¬ 
pending  on  the  nature  of  the  surface  and  the  contaminants, 
except  that  it  «haii  not  include  the  use  of  abrasives  other  than 
a  paste  of  pure  magnesium  oxide  nor  of  solvents  which  are 
corrosive  or  will  deposit  either  corrbtive  or  protective  films. 
The  use  of  a  nitric  add  solution  for  the  chemical  cleaning,  or 
passivation,  of  stdniess  steel  spedmens  is  permissible  when 
agreed  upon  ^  the  purchaser  and  the  toller.  Care  shall  be 
taken  that  specimens  are  not  recontaminated  after  cleaning 
by  excessive  or  cardess  handling. 


*  Aaiuial  Book  of  ASTM  Standards,  Vot  C6.0I. 

•  Annuot  Book  rfASTM  Standards,  Vei  I  I.Ot. 
«  Annual  Beak  of  ASTM  Standards,  Vel  13X5. 
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5.2  Specimens  for  evaluation  of  paints  and  other  o^anic 
coatings  shall  be  prepared  in  accordance  with  applicable 
specirication(s)  for  the  material(s)  being  tested,  or  as  agreed 
upon  by  the  purchaser  and  supplier.  Otherwise,  the  test 
specimens  shall  consist  of  steel  meeting  the  requirements  of 
Methods  D609  and  shall  be  cleaned  and  prepared  for 
coating  in  accordance  with  applicable  procedure  of  Methods 

D609.  7“ 

— S:rSpecimens  coated  with  paints  or  nonmetallic  coatings 
shall  not  be  cleaned  or  handled  excessively  prior  to  test. 

5.4  Whenever  it  is  desired  to  determine  the  development 
of  corroaon  from  an  abraded  area  in  the  paint  or  organic 
coating,  a  scratch  or  scribed  line  shall  be  made  through  the 
coating  with  a  sharp  instrument  so  as  to  expose  the  under¬ 
lying  metal  before  testing.  The  conditions  of  making  the 
scratch  shall  be  as  defined  in  Method  D  1654,  unless 
othervrise  agreed  upon  between  the  purchaser  and  seller. 

5.5  Unless  otherwise  spccafied,  the  cut  of  plated, 
coated,  or  duplex  materials  ind  areas  containing  identifica¬ 
tion  marks  or  in  contact  wth  the  racks  or  supports  shall  be 
protected  with  a  suitable  coating  stable  under  the  conditions 
of  the  test,  such  as  ceresin  wax. 

Note  2— Shoald  It  be  denrable  to  cot  test  ipcdmens  from  parts  or 
from  pteplaled,  painted,  or  otbervdse  coated  steel  sheet,  the  cut  edges 
shall  be  protected  by  coating  them  srith  paint,  vwx,  tape,  or  other 
effective  media  so  that  the  development  of  a  galvanic  effect  between 
such  edges  and  the  adjacent  plated  or  otherwise  coated  metal  surfaces,  is 
prevented. 


6.  Position  of  Specimens  During  Test 

6.1  The  position  of  the  specimens  in  the  salt  spray 
chamber  during  the  test  shall  bo  such  that  the  following 
conditions  are  met: 

6.1.1  Unless  otbervrise  specified,  the  spedmens  shall  bo 
supported  or  suspended  betmen  15  and  3(^  from  the  vertical 
and  preferably  parallel  to  the  principal  direction  of  hori¬ 
zontal  flow  of  fog  through  the  chamber,  based  upon  the 
dominant  surface  being  tested. 

6.1.2  The  specimens  shall  not  contact  each  other  or  any 
metallic  material  or  any  material  capable  of  acting  as  a  wick. 

6.1.3  Each  specimen  shall  be  so  placed  as  to  permit  free 
settling  of  fog  on  all  specimens. 

6.1.4  Salt  solution  from  one  specimen  shall  not  drip  on 
any  other  sporimen, 

Nots  }— Soluble  materials  for  the  coiulnictloa  or  eoadns  of  tacks 
and  luppom  an  sls»,  rubber,  plastic,  or  luiubly  coated  wood.  Bare 
metal  shaQ  not  be  used.  Specimem  shall  pteferably  be  supported  ftom 
the  bouom  or  the  side.  SloUtd  wooden  strips  an  suluble  for  the  support 
of  Oat  panels.  Suspensloa  ftom  glass  books  or  waxed  string  may  be  used 
•s  long  at  the  qiceined  position  01  the  spedmoM  is  obulned,  if  necessary 

^  means  oftecondaiy  support  at  the  bottom  of  the  tpccitncnt. 


7.  Salt  Sohitkm 

7.1  The  salt  solution  shall  be  prepared  by  dissolving  S  ±  I 
parts  tv  wei^t  of  sodium  diloride  in  95  parts  of  water 
confon^ng  to  Type  IV  water  in  Specification  D 1 193,  The 
salt  used  shall  be  sodium  chlotide  substantially  free  of  nickel 
and  copper  and  containing  on  the  dry  bads  not  more  than 
0.1  %  of  sodium  iodide  a^  not  more  than  0.3  %  of  total 
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impurities.  Some  salts  contain  additives  that  may  act  as 
corrosion  inhibitors;  careful  attention  should  be  given  to  the 
chemical  content  of  the  salt.  Upon  agreement  between 
purchaser  and  seller,  analysis  may  be  required  and  limits 
established  for  dements  or  compounds  not  specified  in  the 
chemical  compoation  pven  above. 

7.2  The  pH  of  the  salt  solution  shall  be  such  that  when 
atomized  at  35*C  (95*^  the  collected  solution  will  be  in  the 
pH  ,  range  of  6.5  to  12  (Note  4).  Before  the  solution  is 
atomized  it  shall  be  free  of  suspended  solids  (Note  5).  The 
pH  measurement  shall  be  made  dcctromctrically  at  25*C 
(77*F)  using  a  glass  dcctrode  with  a  saturated  potassium 
chloride  bridge  in  accordance  with  Method  E70,  or 
colorimctrically  uang  bromothymol  blue  as  indicator,  or 
short  range  pH  paper  which  reads  in  0.2  or  0.3  of  a  pH  unit 
(Note  6). 

Note  4_Tcmper8turc  affects  the  pH  of  a  salt  solution  prepared 
from  water  saturated  with  carbon  dioxide  at  room  temperature  and  pH 
adjustment  may  be  made  by  the  following  three  methods: 

(7)  When  the  pH  of  a  salt  solution  is  adjusted  at  room  temperature, 
and  atomized  at  35*C  {95*F),  the  pH  of  the  collected  solution  will  be 
higher  tiun  the  original  solution  due  to  the  loss  of  carbon  dioxide  al  the 
higher  temperature.  When  the  pH  of  the  salt  solution  is  adjusted  at  room 
temperature,  it  is  therefore  necessary  to  adjust  it  below  6.5  so  the 
collected  solution  after  atomizing  al  35'C  (95*F)  will  meet  the  pH  limits 
of  6  J  to  7.2.  Take  about  a  50-raL  sample  of  the  salt  solution  as  prepared 
at  room  temperatube,  boll  gently  for  30  s,  cool,  and  determine  the  pH. 
When  the  pH  of  the  salt  solution  is  adjusted  to  6.5  to  7.2  by  this 
procedure,  the  pH  of  the  atomized  and  cottecied  solution  at  35*C  (95*F) 
wilt  come  within  this  range. 

(2)  Heating  the  salt  solution  to  boiling  and  cooling  to  95*F  for 
maintaining  it  at  95T  for  approximately  48  h  before  adjusting  the  pH 
produces  a  solution  the  pH  of  which  does  uol  materially  change  when 
atomized  at  35*C{95*F). 

(i)  Heating  the  water  from  which  the  salt  solution  b  prepared  to 
35*C  {95'F)  or  above,  to  expel  carbon  dioxide,  and  adjusting  the  pH  of 
the  salt  solution  wltMn  the  limits  of  6.5  to  7.2  produces  a  solution  the 
pH  of  which  does  not  materially  change  when  atomized  at  35*C  (95'F). 

Non  5— The  freshly  prepared  salt  solution  may  be  Altered  or 
decanted  before  it  b  placed  in  the  ittervoir,  or  the  end  of  the  tube 
leading  from  the  solution  to  the  atomizer  may  be  covered  with  a  double 
layer  of  ebeeseciofo  to  prevent  plugging  of  the  nozzle. 

Non  ^The  pH  can  be  adjusted  by  additions  of  dilute  cp  hydro- 
ehiofio  acid  or  ep  lodlum  hydroxide  solutions. 

S.  Air  Supply 

8. 1  The  compfcised  air  supply  to  the  nozzle  or  nozzles  for 
atomizing  the  i^t  solution  shall  be  free  of  oil  and  dirt  (Note 
7)  and  maintained  between  69  and  172  kN/m^  (10  and  25 
I^}  (Note  8), 

Non  7— The  air  supply  may  be  freed  ftom  oil  and  dirt  by  passing  it 
throng  a  water  scrubber  or  at  least  6 10  mm  (2  ft)  of  suitable  cleaning 
roatetlal  such  u  sbeep*a  wool,  cxcobior,  slag  wool,  or  activated’ 
alumina. 

Non  S— Atomixing  nozzles  may  have  a  ‘ciiticai  pressure”  at  which 
an  abnormal  Increase  in  ttia  eonosivenesa  of  the  salt  fog  occurs,  if  the 
”^tia]  pcessuro*  of  a  nozzle  baa  not  been  established  with  certainty, 
contr^  of  ftuctualion  in  the  air  pteraure  within  plus  or  minus  0.7  kN/m 
(0.1  psiX  by  installation  oft  tuluble  pressure  regulator  valve'  mlni- 


*  ]UglMr;d  U.  t.  rsicnt  Office. 

*TlM  NuOmstie  pnxsiife  itgabtor  (or  equIveteM)  msnuhctiur't  by  Moon 
Preduett  Oe,,  H  lad  Lyconlng  Sts.,  PNloddpbb,  PA  19124,  b  sol  Sie  for  thb 
putpoN. 
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miztt  the  pouibiliiy  that  the  nozzle  will  be  operated  at  iu  “critical 
pressure."* 

9.  Conditions  in  the  Salt  Spray  Chamber 

9.1  Temperature— 'Dm  exposure  zone  of  the  salt  spray 
chamber  shall  be  maintained  at  35  +  1.1  -  1.7*C  (95  +  2  - 
3*F).  The  temperature  within  the  exposure  zone  of  the  closed 
cabinet  shall  1^  recorded  at  least  twice  a  day  at  least  7  h  apart 
(except  on  Saturdays,  Sundays,  and  holidays  when  the  salt 
spray  test  is  not  interrupted  for  exposing,  rearranging,  or 
removing  test  specimens  or  to  check  and  replenish  the 
solution  in  the  reservoir). 

Nora  9— A  suitable  method  to  record  the  temperature  is  by  a 
continuous  recording  device  or  by  a  thermometer  which  can  be  read 
from  outside  the  dosed  cabinet  The  recorded  temperature  must  be 
obtained  with  the  salt  spray  chamber  to  avoid  a  iaisc  low  reading 
because  of  wet-bulb  elTect  when  the  chamber  Is  open. 

9.2  Atomization  and  Quantity  of  Fog—M  least  two  clean 
fog  collectors  shall  be  so  placed  within  the  exposure  zone  that 
no  drops  of  solution  from  the  test  specimens  or  any  other 
source  ^11  bo  collected,  l^e  collectors  shall  be  placed  in  the 
proximity  of  the  test  specimens,  one  nearest  to  any  nozzle 
and  the  other  farthest  from  all  nozzles.  The  fog  shall  be  such 
that  for  each  80  cm’  of  horizontal  collecting  area  there  will 
bo  collected  in  each  collector  from  1.0  to  2.0  mL  of  solution 
per  hour  based  on  an  average  run  of  at  least  16  h  (Note  10). 
The  sodium  chloride  concentration  of  the  collected  solution 
shall  be  5  ±  1  weight  %  (Note  1 1).  The  pH  of  the  collected 
solution  shall  be  6.5  to  7.2.  The  pH  measurement  shall  be 
made  electromctrically  or  colorimetrically.  using  bromo- 
tbymol  blue  as  the  indicator. 

Non  10— Suitable  ooilecting  devices  are  gloat  ftinnelt  with  the  sterna 
inaened  through  atoppen  into  gnduated  eyilnden,  or  crystallizing 
dlabet.  Punnelt  and  diaha  with  a  diameter  of  10  cm  have  an  area  of 
about  80  cm*. 

Non  li— A  lolutioo  having  a  tpedfio  gravity  of  1X255  to  1.0400  at 
25*C  (T7*P)  win  meet  the  concentration  requirement.  The  concentration 
may  also  be  determined  aa  follows:’ Dilute  5  mt  of  the  eolleetcd  solution 
to  100  mL  with  diatilled  water  and  mla  thoroughly:  pipet  a  lO-mL 
aliquot  into  an  evaporating  diah  or  caaseroie;  add  40  mL  of  diatOted 
water  and  1  mL  of  1  %  pot^um  chromate  solution  (ehlotide-hte)  and 
titrate  with  0.1  N  silver  nitrate  solution  to  the  Orst  appearance  of  a 
permanent  red  coloration.  A  solution  that  requites  between  3.4  and  5.1 
mL  of  0.1  N  silver  nitrate  aolution  will  meet  the  concentration 
requirements. 

9  J  The  nozzlo  or  nozzles  than  be  so  directed  or  tallied 
that  none  of  the  spny  can  impinge  dir^y  on  the  test 
specimens. 

10.  CootlnoltyofTcat 

10.1  Unless  otherwise  speeUled  in  the  spedficatioog  cov> 
ering  the  material  or  product  being  tested,  the  test  shall  be 
continuous  for  the  duration  of  the  entire  test  period.  Contin* 
uous  operation  implies  that  the  chamber  be  closed  and  the 
spray  operating  continuously  except  for  the  short  daily 


*  It  hM  beta  etectvsd  dM  periodtcOuctwiioM  In  ih  pmsuiv  afaSA  kN/m* 
(1X5  mO  ivmiKd  far  about  a  iwoMd  bictmi  la  Iht  ewrativity  of  iho  lbs  horn  s 
aooalt  which  was  btfaig  opoiaM  al  aa  ivonsi  ptsMwu  of  110  kN/n*  (IS 
Coainabif  Ibo  flaowMloM  wtihU  nO.7  kN/m*  (0.1  priX  bowvvvr,  avchhd  lay 
IncmM  la  lk«  ceneilviiy  I  rpM  lah  Ibg.  S«  OMSty.  V.  M.  sad  Cavanafh,  W.  a., 
“AppmM  and  Factors  b  .  q  Pot  Tauiag,"  Aomidbiri,  ASTM,  Voi  4^  I94S, 
P.IS1. 


intemptions  necessary  to  inspect,  rearrange,  or  remove  test 
specimens;  to  check  and  replenish  the  solution  in  the 
reservoir,  and  to  make  necessary  recordings  as  described  in 
Section  9.  Operations  shall  be  so  scheduled  that  these 
interruptions  are  held  to.  a  minimum. 

11.  Period  of  Test 

11.1  The  period  of  test  shall -be  as  designated  by  the 
speciiications  covering  the  material  or  product  being  tested 
or  as  mutually  agreed  upon  between  the  purchaser  and  the 
seller. 

Noth  12 — Recommended  exposure  periods  are  to  be  as  agreed  upon 
by  the  purchaser  and  seller,  but  exposure  periods  of  multiples.of  24  h  are 
suggested. 

12.  Oeanlng  of  Tested  Specimens 

12.1  Unless  otherwise  specifled  in  the  specifications  cov¬ 
ering  the  material  or  product  being  tested,  specimens  shall  be 
treated  as  follows  at  the  end  of  the  test: 

12.f.l  The  specimens  shall 'be  carcAilly  removed 

12.2  Spedmens  may  be  gently  washed  or  dipped  in  clean 
running  water  not  warmer  than  38‘C  (I00*F)  to  remove  salt 
deposits  from  their  surface,  and  then  immediately  dried. 
Dr^ng  shall  be  accomplished  with  a  stream  of  clean, 
compressed  air.  . 

13.  Evaluation  of  Results 

13.1  A  coreAiI  and  immediate  examination  shall  be  made 
for  the  extent  of  corrosion  of  the  dry  test  specimens  or  for 
other  failure  as  required  by  the  speciflcatioos  covering  the 
material  or  product  being  tested  or  by  agreement  between 
the  purchaser  and  the  seller. 

14.  Records  and  Reports 

14.1  The  following  information  shall  be  recorded,  unless 
otherwise  prescribed  in  the  spedfleations  covering  the  mate¬ 
rial  or  product  being  tested; . 

14.1.1  Type  of  sdt  and  water  used  in  preparing  the  salt 
solution, 

14.1.2  All  readings  of  temperature  within  the  exposure 
zone  of  the  chamber,. 

14.1.3  Daily  records  of  data  obtained  from  each  fog¬ 
collecting  device  induding'the  following; 

14.1.3.1  Volume  of  salt  solution  collected  in  millimetres 
per  hour  80  cm’, 

14.1.3.2  Concentration  or  specific  gravity  at  35*C  (95'F) 
of  sdutioa  collected,  and 

14.1.3.3  pH  of  collected  solution. 

14.4  Typo  of  specimen  and  its  dimensions,  or  number  or 
description  of  pa^ 

14.5  Method  of  deaning  spedmens  before  and  after 
testing, 

14.6  Method  of  supporting  or  suspending  article  in  the 
salt  spray  chamber, 

14.7  Description  of  protection  used  as  required  in  5.5, 

14.8  Exposure  period, 

14.9  Interruptions  in  test,  cause  and  length  of  time,  and 

14.10  Results  of  all  inspections. 

Non  t^If  sny  of  the  atomized  lah  solution  which  has  not 
contacted  the  teat  ap^mena  is  retunwd  to  the  reservoir.  It  is  advisable  to 
record  the  concentration  or  specilio  sravity  of  (hia  aolution  also. 
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15.  Precision  and  Bias’® 

15.1  The  reproducibility  of  results  in  the  salt  spray  test  is 
hi^ly  dependent  on  the  type  of  spedmens  tested  and  the 
evaluation  criteria  selected  as  well  as  the  control  of  the 
operating  variables.  In  any  testing  program,  sufficient  repli¬ 
cates  should  be  included  to  establish  the  variability  of  the 
results.  Substantial  variability  is  often  observed  when  similar 
specimens  are  tested  in  different  fog  chambers  even  though 


'•  Supportiai  dttt.  tft  «v»ilabl«  on  loan  from  ASTM  Headqoailen.  Request 
RR:O01-l00J. 


the  testing  conditions  cro  nominally  similar  and  within  the 
ranges  specified  in  this  method. 

15.2  The  salt  spray  Cfog)  test  is  intended  to  reproduce  the 
corrosion  that  occurs  in  atmospheres  containing  salt  spray  or 
splash.  It  hc»  oeen  widely  observed,  however,  that  rankings 
01  different  alloys  or  coating  systems,  or  both,  do  not 
necessarily  {all  in  the  same  order  as  atmospheric  tests  in 
marine  or  road  salt  splash  environments.  This  test  has  been 
more  useful  in  rating  the  relative  resistant  of  a  specific  type 
of  protective  coating,  for  exarhple,  hot-dlp  zinc  coatings  on 
steel.  Interpretation  of  the  results  of  this  method  beyond  this 
purpose  must  be  verified  by  actual  exposure  tests. 


APPENDIXES 
(Nonmandatory  Information) 

XI.  CXINSTRUCnON  OF  APPARATUS 


Xl.l  Cabinets 

XI.  1.1  Standard  salt  spray  cabinets  are  available  from 
several  suppliers,  but  certain  pertinent  accessories  are  re¬ 
quired  before  they  will  function  according  to  this  method 
and  provide  consistent  control  for  duplication  of  results. 

XI. 1.2  The  salt  spray  cabinet  consists  of  the  basic 
chamber,  an  air-saturator  tower,  a  salt  solution  reservoir, 
ammiying  nozzles,  spedmen  supports,  provisions  for  heating 
the  chamber,  and  suitable  controls  for  maintaining  the 
desired  temperature. 

XI.  1.3  Accessories  such  as  a  suitable  adjustable  baffle  or 
central  fog  tower,  automatic  level  control  for  the  salt 
reservoir,  and  automatic  level  control  for  the  air-saturator 
•tower  are  pertinent  pans  of  the  apparatus. 

Xl.1.4  The  cabinet  should  be  of  suffident  size  to  test 
adequately  the  desired  number  of  parts  without  over¬ 
crowding.  Small  cabinets  have  been  found  difficult  to  control 


TABLI  Xt.1  Operatins  CharaotertsUos 
of  Typleal  SprayNozzIa _ 
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19 
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99 

0 

760 

2124 
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and  those  of  less  than  0.43-m*  (15-ft*)  capadty  should  be 
avoided. 

XI.  1.5  The  chamber  may  be  made  of  inert  matenals  such 
as  plastic,  glass,  or  stone,  but  most  preferably  is  constructed 
of  metal  and  lined  with  impervious  plastics,  rubber,  or 
epoxy-type  materials  or  equivalent. 

X1.2  Temperature  Control 

Xl.2.1  The  inmntenan.e  of  temperature  within  the  salt 
chamber  can  be  accomplished  by  several  methods.  It  is 
generally  desirable  to  control  the  temperature  of  the  sur¬ 
roundings  of  the  salt  spray  diamber  and  to  maintdn  it  as 
stable  as  possible.  This  may  be  accomplished  by  pladng  the 
apparatus  in  a  constant-temperature  room,  but  may  also  be 
aebiev^  ^  surrounding  the  basic  chamber  of  a  jacket 
containing  water  or  air  at  a  controlled  temperature. 

XI. 2.2  The  use  of  immersion  heaters  in  an  internal  sdt 
solution  reservoir  or  of  heaters  within  the  chamber  is 
detrimental  where  heat  losses  arc  appreciable,  because  of 
solution  evaporation  and  radiant  heat  on  the  spedmens. 

Xl.2,3  All  piping  which  contacts  the  salt  solution  or  spray 
should  bo  of  inert  materials  such  as  plastic.  Vent  piping 
should  bo  of  suffident  size  so  that  a  minimum  of  back 
pressure  exists  and  should  be  installed  so  that  no  solution  is 
trapped.  The  exposed  end  of  the  vent  pipe  should  be  shielded 
fh}m  extreme  air  currents  that  may  cause  fluctuation  of 
pressure  or  vacuum  in  the  cabinet 

X13  Spray  Nozzles  ■ 

XU.  I  Satisfiictory  nozzles  may  be  made  of  bard  rubber, 
plastic,  or  other  inert  materials.  The  most  commonly  used 
type  is  made  of  plasUc.  Nozzles  calibrated  for  air  consuinp- 
uon  and  solufion  atomized  are  available.  The  operating 
characteristics  of  a  typical  nozzle  are  given  in  Table  Xl.l. 

Xl.3.2  It  can  readily  be  seen  that  air  consumption  b 
rebtively  stable  at  the  pressures  normally  used,  but  a  marked 
reduction  in  solution  sprayed  occurs  if  the  level  of  the 
solution  b  allowed  to  drop  apptedably  during  the  test  Thus, 
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Anoio  of  Id*  90  to  125* 

1—  Tbermometor  «nd  thermostat  for  controliiftg  heater  (Itwn  No.’8)  In  base  — 

2—  AutomaikJ  water  tevefing  device  '  1 

3—  HumWfyIng tower  ^ 

4— -Automa0c  temperature  regotetof  for  controlling  healer  Otem  No.  Q 

5—  Invnerelon  heater,  norwustlng 
e— Air  Wei,  moWpie  openings 
7— Air  tube  to  spray  n022ie 

ft— Strip  heater  W  base 

ft—Wnged  lop,  hydraulcaly  operated,  or  coontertalanced 

10— Brackets  tor  rods  supporting  spodmens.  a  test  table 
ll^lntemal reservoir  .  ^  ^ 

12— Spray  no22ie  above  reservoir,  suHabty  designed,  located,  and  baffled 

12A— Spray  noaxie  housed  h  dlsperston  tower  located  preferably  h  center  of  cabinet  ^ 

ItSSSi.  drain  «rf»<hau,tS*h«i,t.toppott,rtj.ottMt,pK«l«m,pf.ynoal«(n«.  12).  but  prrt^eW^ 

17—  Forced  draft  waate  pipe. 

18—  Automatic  hrvtfang  device  tor  reservoir 

19—  Waste  trap 

20—  Air  space  or  water  jacket 

21 — i..7est  table  or  rack,  wel  below  roof  area 


RQ.  Xial  Typleal  Salt  Spray  Cablnat 


the  level  of  the  solution  in  the  salt  reservoir  must  be 
maintained  automatically  to  ensure  uniform  fog  ddivery 
during  the  test." 

X  1.3.3  If  the  nozzle  selected  does  not  atomize  the  salt 
soliilion  Into  uniform  droplets,  it  will  be  necessary  to  direct 
the  spray  at  a  baffle  or  wall  to  pick  up  the  larger  drops  and 
prevent  them  itom  impinging  on  the  test  ^>ecimens.  Penfflng 
a  complete  understanding  of  air-pressure  effects,  etc.,  it  is 
important  that  the  nozzle  selected  shall  produce  the  desiiw 
condition  when  operated  at  the  air  pressure  selected.  Nozzlw 
are  not  necessarily  located  at  one  end,  but  may  be  placed  in 
the  center  and  can  also  be  directed  vertically  up  through  a 
suitable  tower. 

X1.4  Air  for  Atomization 

XI.4.1  The  air  used  for  atomization  must  be  free  of 
grease,  oil,  and  dirt  before  use  by  passing  through  well- 
mdntaincd  fUters.  Room  air  may  be  compressed,  hat^, 
humidified,  and  washed  in  a  water-sealed  rotary  pump,  if  me 
temperature  of  the  water  is  suitably  controlled.  Otherwise 

A  mIuM,  d«ie,  tot  mfauiiniat  Ih,  ImJ  or8a>*t4  to,  ihhff  th,  lUnntor 

tow,  Of  wMwlf  of  toU  whiUoa  JBiy  by  •  teed  «ulpeeito|  sroup,  or 

moy  bo  poichMfd  ftom  mwotoctoftn  of  ted  c»b!n«tt  M  io  lewaoiy* 


cleaned  air  may  be  introduced  into  the  bottom^  of  a  tower  ,  . 

filled  with  water,  through  a  porous  stone  or  multiple  no^» 

The  level  of  the.water  must  be  maintained  automatocafly  to  . 
ensure  adequate  humidification.  A  chamber  operated^ 
cording  to  this  method  and  Appendix  will  teve  a  relafiye 
humidity  between  95  and  98  %,  Since  salt  solutions  tom  2 
to  6  %  will  ^vc  the  same  results  (thou^  for  unifoiraty  the 
limits  are  set  at  4  to  6  %),  it  is  preferable  to  . 

temperatures  well  above  the  chamber  temperature  ^  -  5&>" 

ance  of  a  wet  fbg.  Thble  X1.2  ® 

dUfereat  pressures,  that  arc  required  to 
effect  of  expansion  to  atmospheric  Pr*®'*”* 

X1.4J  Experience  has  $ho>ra  that  most 
daunbw  atmospheres  are  obtained  by  incr^ 

TABLE  X1.2  TemparetureandProtiureB*^”^ 

Cpw«aonotTa»tit<8*P  - 

■ - "  .  ’  AlfPWMW«.M» 

= - r— = - - 7^7 - -  118 


Tffflporftturt ,  *F 


Ttmpf  atuws  *0 


-j; — r-Uio 


ASTtI  B117  ■  DTS'ISIO  00S7DS2  7 


B117 


— 

r 

1 

i 

3 

Air  — ^ - ► 

[ 

Note— TtH,  controls  are  the  same,  In  peneraJ  as  for  the  laboratory  cabinet  (Fig. 
Xt.U  but  are  sized  to  care  for  the  larger  cube.  The  chamber  has  the  following 
teaturer 

(r)  Heavy  InsulaUon, 

"  (2)  ReW^ratton  door  with  drip  ran,  or  pressure  door  wUh  drip  ran,  hward- 
slopt^sOl, 

{3)  low-temperature  auxKary  heater,  and 

(4)  Dock  boa^  oo  floor,  with  floor  sloped  to  combinatloo  drain  and  air 
•xhausL 

FKL  X1^  Walk'll)  Chamber,  by  ZA  m  (5  by  8  ft)  and  Upmrd 
In  Over>all  Size 

idng  air  temperature  suHiciently  to  ofTset  heat  losses,  except 
those  that  can  be  replaced  otherwise  at  very  low-temperature 
gradients. 

X13  Types  of  Construction 

XI. 5.1  A  modem  laboratory  cabinet  is  shown  in  Rg. 
Xi.l.  Walk-in  chambers  are  not  usually  constructed  with  a 


Solution 
FIG.  Xt.3  Typical  Spray  Nozzle 

doping  ceiling  due  to  their  size  and  location.  Suitably  located 
and  directed  spray  nozzles  avoid  ceiling  accumulation  and 
drip.  Nozzles  may  be  located  at  the  ceiling,  or  0.91  m  (3  ft) 
from  the  floor  directed  upward  at  30  to  60’  over"  a  pas¬ 
sageway.  The  number  of  nozzles  depends  on  type  and 
capacity  and  is  related  to  the  area  of  the  test  space.  A  1 1  to 
19-dm*  (3  to  5-gal)  reservoir  is  required  within  the  chamber, 
with  the  level  controlled.  The  major  features  of  a  walk-in 
type-  cabinet,  which  difleis  rignificantly  from  the 
laboratoiytjTJe,  are  illustrated  in  Fig.  X1.2.  Construction  of  a 
plastic  nozrie,  such  as  is  furnished  by  several  suppliers,  is 
shown  in  Hg.  X1.3. 


X2.  USE  OF  THE  SALT  SPRAY  (FOG)  TEST  IN  RESEARCH 


X2.i  The  detailed  requirements  of  this  method  are  pri¬ 
marily  for  quality  acceptance  and  should  not  be  construed  as 
the  optimum  conditions  for  research  studies.  The  test  has 
been  used  to  a  considerable  extent  for  the  purpose  of 
comparing  different  materials  or  finishes  with  an  acceptable 
standard.  The  recent  diniination  of  many  cabinet  variables 
and  the  improvement  in  controls  have  made  the  three 
ASTM  Salt  Spray  Tests:  Method  B  1 17,  B  287,  and  B  368, 
into  useful  tools  for  many  industrial  and  military  production 
and  qualification  programs. 

X2.2  The  test  has  been  used  to  a  considerable  extent  for 
the  purpose  of  comparing  different  materials  or  finishes.  It 
should  be  noted  that  there  is  seldom  a  direct  relation 
between  salt  spray  (fog)  reristance  and  resistance  to  corrosion 
in  other  me£a,  because  the  chemistry  of  the  reactions, 
including  the  formation  of  films  and  their  protective  value, 
frequently  varies  greafly  with  the  predse  conditions  encoun¬ 
ter^  Informed  personnel  are  aware  of  the  erratio  composi¬ 
tion  of  basic  alloys,  the  possibility  .of 'wide  variations  in 
quality  and  thickness  of  plated  items  produced  on  the  same 
racks  at  the  same  time,  and  the  consequent  need  for  a 
mathematical  determination  of  the  number  of  ipedmens 
required  to  constitute  an  adequate  sample  for  test  purposes. 
In  this  connection  it  is  well  to  point  out  that  Method  B 1 17  is 
not  applicable  to  the  study  or  testing  of  decorative.chromium 


plate  (nickel-chromium  or  coppcr-nickel-chromium)  on  steel 
or  on  zino-base  die  castings  or  of  cadmium  plate  on  steel.  For 
this  puipose  Methods  B  287  and  B  368  are  available,  which 
are  also  considered  by  some  to  be  superior  for  comparison  of 
diemically-tieated  aluminum  (chromated;  phosphated,  or 
anodized^  although  Qnal  conclusions  regarding  the  validity 
of  test  results  related  to  service  experience  have  not  been 
reached.' Metiiod  B  117  is  considered  to  be  most  useful  in 
estimating  the  relative  behavior  of  dosely  related  materials  in 
marine  atmospheres,  since  it  simulates  the  basic  conditions 
with  some  acceleration  due  to  dthcr  wetness  or  temperotui^: 
or  both. 

X2.3  When  a  test  is'  used  for  research,  it  may  prove 
advantageous  to  operate  with  a  different  solution  compori- 
tion  or  concentration  or  at  a  different  temperature.  In  all 
cases,  however,  it  is  desirable  to  control  the  temperature  and 
humidity  in  the  manner  specified,  and  to  make  certain  that 
the  composition  of  the  settled  fog  and  that  of  the  'solution  in 
the  reservoir  are  substantially  the  same.  Where  differences 
develop,  it  is  necessary  to  control  conditions  so  that  the 
cbaracteiistics  of  the  Kttled  fog  meet  the  specified  require¬ 
ments  for  the  atmosphere.  . 

X2.4  Material  sp^fleations  should  always  be  written  in 
terms  of  the  standard  requirements  of  the  appropriate  salt 
spray  method,  thereby  making  it  posrible  to  test  a  variety  of 
materials  from  different  sources  in  the  same  equipment. 
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X3.  EVALUATION  OF  CORROSIVE  CONDITIONS 


X3.I  General— This  appendix  covers  test  panels  and 
procedures  for  evaluating  the  corrosive  conditions  within  a 
salt  spray  cabinet.  The  procedure  involves  the  exposure  of 
steel  test  panels  and  the  determination  of  their  mass  losses  in 
a  specified  period  of  time.  This  may  be  done  monthly  or 
more  frequently  to  insure  conastent  operation  over  time.  It 
is  also  useful  for  correlating  the  corrosive  conditions  among 
different  cabinets. 

X3.2  Test  Panels— The  required  test  panels,  76  mm  by 
127  mm  by  0.8  mm,  are  made  from  SAE  1010  commercial 
grade  cold-rolled  carbon  steel  (UNS  G10080). 

,  X3.3  Preparation  of  Panels  Before  Testing— Oean  panels 
before  testing  by  dressing  only,  so  that  the  surfaces  are  free 
of  dirt,  oil,  or  other  foreign  matter  that  could  influence  the 
test  results.  After  cleaning,  weigh  each  panel  on  an  analytical 
balance  to  the  nearest  1.0  mg  and  record  the  mass. 

X3.4  Positioning  of  Test  Paneis—Phee  a  minimum  of 
two  weighed  panels  in  the  cabinet,  with  the  127-mm  length 
supported  30*  from  vertical.  Place  the  panels  in  the  prox¬ 


imity  of  the  Mndensate  collectors,  (see  Section  6). 

X3.5  Duration  of  Test — Expose  panels  to  the  salt  fog  for 
48  to  168  h. 

X3.6  Cleaning  of  Test  Panels  After  Exposure — After  re¬ 
moval  of  the  panels  from  the  cabinet,  rinse  each  panel 
immediately  with  running  tap  water  to  remove  salt,  and  rinse 
in  nagent  grade  water  (see  Specification  D  1 193,  Type  I*^. 
Chemically  dean  each  panel  for  10  min  at  20-25*C  in  a  fresh 
solution  prepared  as  follows: 

Mix  1000  mL  of  hydrochloric  acid  (Sp.  Gr.  1.19}  with 
1000  mL  reagent  grade  water  (D  1 193,  Type  IV)  and  add 
10  grams  of  hexamethylene  tetramine.  After  cleaning, 
rinse  each  panel  with  reagent  grade  water  (Type  IV)  and 
dry  (see  12.2). 

X3.7  Determining  Mass  Loss — Immediately  after  drying, 
determine  the  mass  loss  by  reweighing  and  subtracting  panel 
mass  after  exposure  from  its  original  mass.  The  mass  should 
not  vary  20%  from  test  to  test. 

X3.7.1  Data  generated  in  the  Interlaboratory  Study  using 
this  method  are  available  from  ASTM  as  Research  Report 


77m  Amerlean  Seelety  tor  Tettbig  ind  hMariati  Itkas  no  position  nspoeting  the  vaStf  Ay  ol  any  petsnt  rights  assertsd  In  eennsctlen 
with  say  ism  msnthnsa  In  Ihls  standard.  Utsra  of  this  standard  ars  axpressly  advbad  that  dstermtnatlon  of  the  validity  of  any  such 
patent  rights,  and  the  risk  of  Inlringement  of  sueh  rights,  are  etOlraly  their  own  responsibility. 

This  standard  la  aubleetloravlsloa  at  arty  tlma  by  the  responsbleleehnlealeommltlee  end  must  be  levlewed  every  Oveyeers  and 
Snot  revised,  either  raapproved  or  withdrawn.  Your  eemmanta  are  Invited  either  for  revision  of  lUa  standard  or  for  adOitonel  standards 
and  should  be  addressed  to  ASTUHeadquartara.Yeineeaunentawiy  receive  earefuleonatderatlen  at  a  meeting  of  the  responsible 
teehnlealeomnatee.  which  you  may  attend.  It  you  feel  that  your  eommenta  have  not  received  a  lair  hearing  you  should  make  your 
views  known  to  the  ASTM  CommUee  on  Standards,  ISIS  Haes  Si,  Philadelphia,  PA  19103. 
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J .  Sciipc 

1.1  This  spccinc;ilit')n  covers  Hat  sled  .sUapi>M\i,  and  seals 
imended  for  use  in  closing,  reinforcing,  bundling  articles  lot 
shipment,  unili/ing,  palletizing,  and  bracing  for  carloading 
and  truckloading. 

1.2  This  spccincalion  includes  strapping  and  seals  niadc 
from  carbon  steel  and  applies  only  to  tite  types  and  sizes  as 
cataloged  by  strapping  su))pliers  to  be  a  standard,  coinmcr- 
cially  available  product.  It  docs  not  include  “specialty  -lyi>c 
strappii^g  as  dcvclo[icd  for  special  applications  or  strapping 
produced  fron^  alloy  metals. 

1.3  The  values  stated  in  inch-pound  units  arc  to  be 
regarded  as  standard. 

1.4  The  following  safely  hazards  caveat  applies  only  to  the 
lest  method  portion.  Sections  11,  12,  and  13,  of  this 
siicciUcalion:  This  sutnehrd  cincs  not  piirporl  to  addem  nil  oj 
the  safety  problems,  if  any.  associated  with  its  ns(\  it  is  the 
responsibility  of  the  user  of  this  standard  to  establish  appro¬ 
priate  safety  and  health  practices  and  determine  the  applica¬ 
bility  ofreyidatory  limitations  prior  to  use. 

2.  Referenced  Documents 

2.1  ASTM  Standards:  .  .  ^ 

A  90  'fcsl  Method  for  Weight  of  Coaling  on  Zinc-Coaled 
(Galvanized)  Iron  or  Steel  Articles^ 

A  109  Specification  for  Steel,  Strip.  Carlson,  Cold-Rolled- 

A  239  lest  Mctliod  for  Kocaling  the  Thinnest  Spot  in  a 
Zinc  (Gnivani-zed)  Coaling  on  Iron  or  Steel  Articles  by 
the  Piecee  'last  (Copper  Sulfate  Dip);' 

B  504  Method  for  Measurement  of '1  hickne.ss  of  Metallic 
Coalings  by  the  Coulomctric  Melltod'' 

0  996  Terminology  of  l^ickaging  and  Oistribution 
linvironmcnls^ 

D3951  Practice  for  Commercial  Packaging^ 

D4332  Practice  for  Conditioning  Containers  Package,  or 
Package  Components  for  Testing-'^ 

2.2  Military  Standard: 

MlL-STD-105  Sampling  Procedures  and  'lablcs  for  In¬ 
spection  by  Attributes^’ 

2.3  AAR  General  Rules  15 


•  This  ipccilk-alion  i.s  uiulcr  the  jufixdiciioo  of  ASTM  Cninmilta-  0*10  on 
l*;.cUting  soul  is  the  ilircci  fc.sponMibilily  ».rSuhcoininltlcc  1)10.14  on  OoMirf  ami 

approved  Jnn.  75.  Ihihhshed  May  lU*)!.  OfluiiKilly 

puhlidJcd  in  H  3'J53  -  K.3'  I  previous  edition  1)  .V>5.t  >  87.' » 

'i  Annual  llaak  ii/Vl.V7  A/  SiniutanU,  Vol  01. Oh. 

•'  Annual  tUmk  af  ASTM  Suuutanh,  Vol  OUht. 

■'  Annual  ttaak  aj  ASTM  .SVnMr/f»»f/.v.  Vol  02.05. 

>  Annual  Ihok  of  ASTM  SuuuianR  Vol  15.(W.  v-  .  m 

'•Available  from  .Slandardiralion  noevnnents  Order  Desk.  Uldj;  4  Section  1). 
700  Robbins  Avc..  Rhiludclphia.  PA  I*)!  1 1.50^4.  Attn:  NPODS. 


AAK  l^ule  (toverning  the  1  oatling  ol  (  onunudilios  on 
Open  I'op  C'ars’ 

Terminology 

3.1  General  definitions  for  packaging  and  di.slnbution 
environments  arc  found  in  I  crminology  L)  996. 

4.  Strapping  Classincalioiis 

4.1  Strapping  shall  be  ol  the  lollowing  types,  Imish  and 

/.  Rial  Strapping:  Rower  Machine  and  Hand  Appli 

cation: 

Regular-duty 
1  ieavy-duly 

Heavy-duty,  high  elongation 

Type  2:  Nail-(ht  /  .  iv 

4.1.1  Sirapi>iny  Rinish.  Rubricated  or  Pry  {see  h.3): 

4. 1.1.1  Rinish  A — Organic  (Riyoiented  or  Unpiymented 

Paint)  ,  .  , 

4. 1.1. 2  I'inish  H — Galvanized  (I lot  Dipped  or  RleciiO' 

Deposit  Galvanized)  (see  8.10); 

Grade  /— llcnvy  Coaling 
Grade  2— Moderate  Coaling 
aradc  J— Commercial  Coaling 

4. 1.1.3  Rinish  C — Ori^anic  Painted  Metallic  Rilled  (Alu¬ 
minum  or  Zinc) 

4. 1 . 1 .4  Rinish  D—  Uncoated 

4.1.2  Strapping  .V/zc.r— Strapping  .shall  have  the  widths 
and  lhicknc,sscs  in  accordance  wiili  sizes  shown  in  fables  I 
and  2. 

S,  Seal  Classificalion.s 

5.1  Seals  shall  be  of  the  following  classes,  rmisltcs,  types, 
and  styles: 

5.1.1  Seal  Classes: 

R— Regular  duly 
H — Heavy  duty 

5.1.2  Seal  Rinishes: 

Rinish  /(—Organic  (i^aintcd) 

Rinish  /i— Galvanized  (htU  dipped  or  clcclro-deiiosil  gab 
vanized) 

Grade  /—Heavy  coating 
Grade  2— Moderate  coaling 

Grade  j— Manufacturer’s  standard  commercial  practice 
Rinish  C— Uncoated 

5.1.3  Seal  Styles: 

1— Snap-on  or  open 


'AAU  Rule  Ciovciuing  the  bomlinr,  of  Conuumlltics  on  Opon  Tup  C'iu>, 
Sechon  No  I  Ck-ncral  Rules  -Ktde  15.  avnitabhr  IVoip  ihc  Associitlion  ol 
Aou-rioan  KailM>ads.  Mcchanind  Hivisiun  50  K  St,.  NW.  Wadiinnion.  DC  20001 
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Trpo  1  HcavyD^y.  HeayrDuiy/Hiflh  Elonp.alion  Sunpplng  Width.,  Thichn« 
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''  1  Icnvy-Uuty,  or  l\CAvy*citr.y/i«o>»  donQniion. 


TABLE  3  Number  ol  Fool  Per  Pound  (Moires  per  Kllogrom)  of  Typo  1  Stropping''  . , 

NOTf..  -Nunucr  01  loot  per  pounP  (motros  per  Mooroo,)  is  b-nsed  on  no.ninoi  dinicnstens  «.ul  vrill  vanr  sl-OhUy  vnih  «'0  «idm  and  llockncso  o  mo  ' 

(o!crot'.ccD  nn  doscfiOcO  in  0.2.  _ 


Thickness,  in.  (mni) 


.Viiirn.  In.  0.010 
(mm)  (0.25) 


(0.52) 

tV2.70) 

r/.i 

(15.07) 

(10.05) 

1 

(25.4) 

1'A 

(31.75) 


0.012 

(0.311) 


0.015 

(0.30) 


0.010 
(0.4  C) 


0.020 

(0.51) 


0.022 

(0.5G) 


0.023 

(0.00) 


0.025 

(0.04) 


0.020 

(0.71) 


0.020 

(0.75) 


70.5* 

52.4 

43,C 

39.3 

34.1 

(52.7) 

(43.9) 

(35.2) 

(29.3) 

(26.4) 

(22.9) 

50.9 

49.1 

39.3 

32.7 

29.4 

25.0 

(39.0) 

47.1 

(33.0) 

30.3 

(2C.4) 

31.4 

(22.0) 

20.2 

(19.7) 

23.0 

(17.2) 

20.5 

(31.6) 

(20.4) 

(21.1) 

2G.2 

(17.0) 

(15.8) 

19.0 

1V.8 

(13.7) 

17.1 

(1V.0) 

(13.1) 

(11.9) 

(11.5) 

tcnoih  per  Unit  Mass, 


19.0 

(12.7) 


11.0 

(V.O) 


(50.no2^_  _ . - .  .. 

4  Commcrctai  (o!orQncos  oppiy. 


0.031 

(0.79) 


0.035 

(0.00) 


0.044 

(1.12) 


15.7 

14.0 

13.5 

12.7 

11.2 

(10.5) 

(9.4) 

(0.95) 

(0.5) 

(7.5) 

10.1 

9.5 

(0.7) 

(0.3) 

O.G 

9.4 

0.1 

7.0 

(C.3) 

(5.5) 

(5.1) 

(4.4) 

0.050 

(1.27) 


0  057 
(1.45) 


5.3 

4.7 

4.1 

(3  5) 

(3.1) 

(2  b) 

3,3 

2.9 

(2.2) 

(1.9) 

— 

lI..-*rhrcad-oii  or  clo.scd 
111— Piish-tyiic  Of  ovcflap 
IV.-.MiH’iV/.inc-Iccti 
V—Imorscclional  or  cross-tie 

5.?.  Seal  .S’nt’.v-  -Seals  shiill  have  wUlths  in  ncconlance 
wiili  strappinij  wklih  shown  in  'lahlcs  1  anil  2. 


C>.  OnlcriiiK  Information 

6.1  riie  intpiiry  anil  order  shall  indicate  the  following. 

6.1.1  Strapping  type.  duty,  finish,  gritde,  lubrication 


(when  applicable),  dimension  reiiuircd.  and  ciuantiiy  uf  Ciich 

size  (see  Section  4).  ...  .• 

6.1.2  Coil  of  strapping  dimeiLsions,  weight  and  led  per 
pound,  oscillated,  ribbon  wound,  or  cut-to-length  (.see  Sec¬ 
tion  9,  TaWes  3  and  4.  and  Figs.  1  anil  2). 

6.1.3  Seals  (.see  Section  $)  class,  nmsh,  grade  (when 
applicable),  type,  style,  nail  nuanlity  by  width  (or  mmicncla. 

lure).  .  .  I  . 

6.1.4  Make  or  model  of  strapping  equipment  that  tin. 

strapping  and  seals  must  work  in,  if  applicable. 

6.1.5  Title,  de.signalion.  and  date  of  this  specification. 
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AlTH 


m  I  ■ 

^  oms 


T  V#IC4W 


J  !IIAlS  -  ^  ^A»«S 


I  SCAL  -4  ^AlWa  O** 


I  seal  -  3  PAIRS  or  CRlWf^S 


2  seals  -  €  PAIRS  OF  CRIMPS 


t  T  Pi C  AL 

Rl  COMIIC  N  0  t  0 
IiOTCh  type 


I  SEAL  -2  PAIRS  OF  NOTCHES 


2  SEALS -4  PAIRS  OF  NOTCHES 


LOOP  TYPE  SECUREMENT,  AS  ILLUSTRATED, 
REQUIRES  ONLY  ONE  SEAL  PROPERLY  SEALED, 
TO  PROVIDE  acceptable  JOINT  EFFICIENCY. 

FIG.  1  Recommended  Seal  Joints 


6,1.6  For  Dcparimcnl  of  Oelcnsc,  indicate  sclcclion  ol 
prc.scrvation,  packing,  marking,  and  i)allcli/ation,  il  appli¬ 
cable  (sec  Section  16). 

6.2  Si/cs  or  physical  properties,  or  both,  other  than  those 
covered  by  this  spceincation  shall  be  as  specified  in  the 
contract  or  order. 


7.  Materials  and  Manufacture 

7.1  Materials  shall  be  cold-rolled  carbon  steel  of  the 
quality  normally  used  lor  this  purpose  in  commercial 
practice,  and  the  physical  mechanical  properly  requirements, 
as  determined  by  tests,  shall  be  within  the  allowable  hmits. 

7.1.1  Type  I  RcpiiUtr-Diity  .S/rw/vwVw— 


strappine  ia  'I'able  1  shall  he  low-carbon  cold-rullcd  steel  (see 

6.1.1). 

7.1.2  I  vpe  I  lleiivy-Diuy  Siroppini’—Hci\vy-au\)/  strap¬ 
ping  in  Table  2  shall  be  cold-rolled,  high-carbon,  or  medium 
Ciirbon  high-manganc.se  steel  which  hits  been  fully  heat- 
treated;  for  example,  auslcniti/.ed  and  quenched. 

7.1..1  Type  I  Heavy- Duly.  Uigh-Hlonyaliou  .Strappiuy- 
Hcavy-duty,  high-elongation  strapping  in  Table  2  shall  be 
high-carbon  steel  witich  has  been  lully  hcat-trc.tted,  for 
example,  auslcnili'Acd  and  quenched  to  provide  the  elonga¬ 
tions  in  K.  1.2. 

7.1.4  Type  2  Nail-On  flnless  otherwise  speei- 

fied,  Type  2  nail-on  strapping  shall  be  strapping  nnide  troin 
Tyi)e  1  regular-duty  or  Type  1  heavy-duty  strapping,  avail- 
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(50.60  by  1  27} 
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10  (40i‘o  23  V,  (507)  1 


16  (4C0)  27  (006)  2 


16  (406)  27  (686)  1 


1G  (406)  27  (COG)  l 


to  (40G)  25V..  (Gf.7)  1 


able  in  sizes  Va  in.  (15.87  mm)  in  wiciih  or  greater  with 
punched  nail  l)ole.s.  Hole  diameters  and  hole  spacing  can 
vary  depending  upon  strap  si/.c  and  dut>\  which  .shall  be  in 
accordance  with  manufacturer's  standard  practice.  However, 
nail  hole.s  shall  bo  spaced  at  interv.als  no  more  than  3  in.  (76 
mm)  apart. 

7.1.5  Seals  for  Type  I  S(rappi}iy--\.U\\c$ii  otlicrwi.se  spec¬ 
ified,  seals  for  Type  1  strapping  shall  be  made  of  steel  in 
accordance  with  the  manufacturer's  commercial  practice. 

8.  rhy.sicnl  niul  Mechanical  ITopcrlie.s 

8.1  llreakiny  Sirenyili  and  Ehnyuiion,  Type  I  Regular- 


iruiy  and  Harry  ihay  Sirappine 
».l.l  Stfawh-^U>c  Nc.iKing  Mrcngtii  of  the 

Mrai>ptng  Uult  Ix'  as  ilnwn  in  laHc  I  aixl  2  whew 
icstcil  as  s^vcitV^l  in  1.3..*^ 

8.1.2  *Vhc  clong-Uion  in  6  in.  (152  nun)  hn 
r)|x:  I  strapping,  svlx'n  IcMs'il  a'  spccifivTi  in  1.3.4.  vh.ill  l\  a' 

Hcpa»r.awt)  («v\  7  I  t) 

(vcc  7  1  h  Anil  I' 

lhKVo<AiWuiHjnOl))l  in.  (0  79  nim)  •  ' '  ; 

IIikVikta  O.O.M  in.  (0  79  mm)  Ami  pCAtcr 
1ICA>>-Oiil>  hifih  cliHipAtmn  (kt  7.I..M 

llikViKAi  0.035  in.  (0.^89  mm)  .iml  frc.iKT  '7  m  »♦»  \u 

8.2  7'olcimces.  Type  I  Stivpiuns.  (ru///i.'— Tho  wiililis  ol 
ll.c  strapping  slwll  not  vary  from  llial  shown  in  lalMos  I  amt 
2  by  more  than  i:(».005  in.  (0.l3  mm)  for  all  cold-rollc.l 
strapping. 

8.2. 1  Type  I  Stnippiny,  ’J'ldckness — I  lie  thicKiicss  (i| 
strapping  sizes  listed  in  'fables  I  and  2  shall  not  var>  horn 
nominal  thickness  by  more  than  the  following: 

Cohl-rollvsl  ih.ipi'inc  0.031  in.  (0.79  mm)  Of  lc^^  in  tliuVnC'^  m  . . 

mm).  -0.001  t0.03  mm).  ^ 

ColibfOllctl  sif.tppini;'.  jjfc.ncr  ih.in  0.0.)  I  in.  (0.70  mm)  in  OiicViw'-'t  \ip  l*'  *»  '  n'. 

(1.45  mm)  ±0.002  in.  (0.05  mm). 

8.3  I Aihricat ion— otiicrwisc  specified,  Type  1 
.strapping  shall  liavc  a  coaling  of  wax  or  wax-like  lubricant 
api)licd  to  the  surfaces  that  will  render  the  strapping  suitable 
for  application  with  tension  tools  of  the  Iced  wheel  (Iriciion) 
type  (see  4.1,2  and  6.K4).  The  lubrication  of  the  strapping  is 
intended  to  facilitate  the  use  of  stiai)ping  tools  in  which  the 
two  bands  of  the  strapping  arc  held  in  contact  with  each 
other  under  pressure  by  frictional  grips,  and  sliding  ol  the 
faces  of  the  strapping  is  necessary  during  iltc  icnsinning 
operation.  Test  in  accordance  wit!)  13.9. 

8.4  Type  I  Sirappin}^.  O^Z/.v—Mach  coil  shall  consist  ol 
one  conlinuous  piece  of  strapping.  Coils  will)  lengths  \if 
strapping  welded  logct!)cr  shall  be  considered  as  one-piece 
coil.  Type  1  strapping  shall  have  no  more  than  two  welded 
joints  in  any  coil. 

8.4. 1  Dimensional  Re(ii(iremenis  ai  the  H  V/(/—  I  ))e  iluck* 
ness  at  the  weld  shall  be  no  more  than  one  and  one  half  the 
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lluckncsN  of  IIk'  M*ap  I  he  vsKith  of  stT.ippnn:  i't  wKl. 
sl^;«ll  K*  subject  to  the  s^inK*  Jm\enMon.il  retluireuK'ots  .is  tlu' 
icnuhnilei  of'  the  stiapp’^H-  NK'ti»l  st>l:itlei luj;  or  cvluuleil 
points  ciuisin);  incit'nsed  thicknc.vs  nre  not  ivrnussible.  Only 
machine  welds  shall  Ik  aecoptnhle. 

8.4.2  U'chJ  lljTianu  r— Strcni’lh  of  manufaclmcrs 
prtKC.ss  welded  joints  in  coils  of  strapping;  shall  have  a  joint 
clTicicncy  ol  not  Ic.ss  than  75  %  based  t'n  llu*  htcakin^ 
slrcnf.lh  shown  in  I  ables  1  aiul  2  when  lestcil  as  sixxdied  in 
i.rh. 

8.5  l(lciUiJ)c(ilif*n  A/«/A/7^e— I'-ach  s*oil  ol  1  ype  I  heavy, 
duly,  PA-in.  (31.75-mm)  by  0.029  in.  (0.75  mm)  m  thick- 
ncs^and  r/calcv  and  2-in.  witie  (50.8-mm)  strappiny.  shall  Ik 
marked  in  accordance  with  the  .\.ssociation  ol  Ameiii.in 
Railroads  (icneral  Ride  15.  I  he  marking  shall  consist  ol  the 
Idlers  “AAR,"  the.  manufaclurcr's  or  disliihulor  s  name.,  oi 
abbreviated  name,  or  registered  trademark,  or  symbol,  oi 
AAR  code  consisting  of  two  digits.  Marking  shall  lx*  spaced 
not  more  than  5  ft  (1.52  m)  apart. 

8.6  I'ypc  2  Strvppiny: 

8.6.1  lircakiny  Sfrniylh  bt caking  strength  lor  I  y\X'. 

2  slratiping  shall  Ik  the  same  as  shown  in  I  able  1  oi  2  lor  the 
applicable  siruppitig  si/e  and  type,  but  shall  be  based  on  the 
cross-.seciional  metal  area  ol  llte.  .strapping  taken  across  the 
hole.  Breaking  strength  will  Ik  reduced  proportionally  m 
accordance  with  nail  hole  diameter. 

8.6.2  I'olcramxy — ‘Fhc  tolerances  on  width  and  thickne.ss 
for  'i*yp^  2  strapping  sitall  be  the  s;\mc  as  lor  lype  1 

strapping  (sec  8.2).  ,  ,  r  m-  i 

8.7  Seals.  Type  1  Strapping — Seals  intended  lor  l  y|K  1 
strapping  shall  Ik  made  ol  steel  to  manulacturei  s  commei- 
cial  practice.  Seal  lengths  shall  be  adequate  lor  a  single-notch 
joint  (one  pair  of  cut  notches),  a  double- notch  joint  (two 
pairs  of  cut  notches),  a  double-crimji  joint  (two  jxiiis  ol 
crimps),  a  triple-crimp  joint  (three  pairs  of  crimps),  or  a 
quadruple-crimp  joint  (four  pairs  of  crimi^s).  Unless  other¬ 
wise  spccillcd,  seal.s  shall  be  suilal>lc  in  si/e  or  ilcsign  to 
satisfy  the  requirements  ol  8.9.2  and  8.9.3. 

8.7.1  Seal  \Vi(llh--Sc;\\  width  shall  Ix'  adequate  tv)  alKnv 
the  seal  to  slip  on  the  ai>plicablc  .strapping  and  shall  Ik 
compatible  with  the  .scaling  tool  used  to  provide  iIk'  retpured 
joint  strength. 

8.7.2  Seals.  Keyitlar-  and  Heavy  shall  U  in 


thickness  and  lu^dnc^^  suitable  lof  UK  witli  regular,  or 
hoavy*<1iitY  '‘tiapping  Regular -duty  ssmK  shall  lx*  u.soil  with 
regular-duty  st»ai>]iing  and  lieavy-vhily  scab  witli  heavy-duty 
Mrapt>i  ng. 

8.8  /Ipplfutliftn  of  Seal'< 

8.8.1  Sfyle  /  -.Style  I  seals  shall  have  one  or  both  sides 
oixm  so  that  the  seal  sliall  slip  in  tlie  overlapping  bands  of 
strapping  either  during  or  after  tensioning  the  strapping. 

8.8.2  Style  //-  Style  II  seals  .shall  luwe  sides  partially 
clo.scil  a!  the  IxMtom  of  the  ss'al  so  that  this  seal  shall  be 
prethivarlcil  with  the  overlapping  bamis  ofsliaiiping  before 
the  tensioning  tool  is  applied. 

8.8.3  Style  ///--Style  III  seals  shuH  have  the  sides  com¬ 
pletely  cU>sed  by  overlapping  at  the  bottom  of  the  seal  so  that 
piclhiearlmg  with  the  overlapping  bands  of  strapping  and 
bciuling  of  the  bottom  .strap  under  the  .seal  can  be  aeeom. 
plished.  I  he  .seal  shall  permit  the  tensioning  tool  to  tension 
the  strapping  as  the  tool  bulls  against  the  seal. 

8.8.4  Style  11’ — Style  IV  seals  .shall  have  sides  opened  to 
allow  ne.sling  and  stacking  of  the  seals  for  hand  or  power 
tools  with  magazine  feed.  Seals  shall  fit  and  lorm  joints  with 
the  seal  mamifaclurer’s  tool  model  as  specified  (sec  6.1.4). 
Means  providerl  on  Style  IV  seals  to  facilitate  stacking  arc 
acceptable. 

Ni>i»  I-  Style  IV  svals  me  lOitHmiuly  ile>ig»eU  for  use  with  ihc  seal 
inaiuir.uiuic«\  tt>ol  ami  are  not  ailaplat'le  Cor  other  manulacUncr's 
toots. 

H.8.5  Sivit’  I''- -Style  V  sc;ils  .’iliiill  have  one  or  both  sicle.s 
0|ien  so  tiiat  the  seal  .shall  .slip  on  the  cro.ssinp  iMitcls  of 
strapping  either  during  or  after  tensioning  of  the  straps. 

8.9  SfalcJ  Joints: 

8.9.1  l■'(lsU■llil»:  J'ltil  Stci'l  .S7r«/»/)/«x’— The  variou.s 
ntelhods  oriastcning  flat  steel  strapping  in  use  eointnerei.Mly 
are  notched  seal  joints,  eriinperl  seal  joints,  and  sealless  joints 
ntade  by  die  cutting  or  spot  welding  the  overlaitping  ends  ol 
the  strapping.  These  methods  arc  acceptable  luovided  that 
the  joint  made  meets  the  crTieicncy  respiirements,  as  follows: 

8.9.2  Notch  7o;/i/v --Notch-type  si-al  joints  made  witit 
hand  tools,  pirwer  hand  tools,  or  |X)wcr  strapiiing  machines 
reeommenrlcd  by  the  supplier,  shall  Ire  made  on  applicable 
strapping,  without  cracking  and  tearing  of  the  seal  mct.il. 
Notched  seal  joints  arc  n.su;tlly  intended  lor  use  with 
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lubricalcti  (waxed)  strapping.  NtUched  seal  joiitts  when  iised 
with  Type  1  rcgnlar-iluly  siraiiping,  or  I'yiK'  I  Itcavy-duly 
strapiring  '«“Sl  a  niininnnn  joint  streitgth  ol  75  /o  lor 
double-itoteh  joints  and  <15  %  lor  single-notch  joints.  Joint 
sircniiiii  is  bused  on  iho  niiniinuin  breukini^  sljcufiln  of  iht 
nnnlica\)lc  stiappinii  si/c  as  shown  in  lablos  1  and  2  whci^ 
tested  as  siieeifieil  in  1.1.5.  lixamplcs  of  noich-tyiie  seal  joints 

are  sliown  in  l-ig.  3.  .  , 

8.9.3  Crimp  7<)(7i/.v— (.irimp-type  seal  joints,  made  with 
hand  tools  or  power  hand  tools,  shall  he  made  on  aiiplicable 
strapping  without  cracking  and  tearing  of  the  seal  metal. 
Caimped  .seal  joints  are  usually  intended  for  use  with  dry 
Type  1  heavy-duty  strapiiing,  primarily  where  severe  impact 
or  heavy  stresses  on  the  strap  and  joint  may  be  encountered. 
Crimp  joints  may  also  be  useif  with  lubricated  (waxed) 
Strapping,  provided  the  loss  in  friction  is  cotnpens^ated  foi  by 
adding  sufficient  additional  seals  and  crimps,  or  by  u.stng 
"Cirii'’-typc  friction  seals.  Crimp  .seal  joints  when  used  with 
Type  1  heavy-duty  (high-tension)  strupiiing  in  sizes  Vi  by 
0.031  in.  (19.05  by  0.79  mm)  or  greater  must  liavc  a 
minimum  joint  efficiency  of  75  %  based  on  the  ininimum 
breaking  strength  of  the  applicable  strapping  size  as  shown  in 
Table  2  when  tested  as  specified  in  13.5.  'Ihree  or  more 
crimps  will  be  required  to  attain  or  exceed  the  75  /«  joint 
cffieicncy  ns  determined  by  seal,  strap,  and  strap  rinish 
combination.  Increased  joint  strength  can  be  obtained  by  the 
addition  of  more  seals  and  crimps.  Itxamples  of  crimp-type 
seal  joints  arc  shown  in  Fig.  I .  r  i  • 

8.9.4  Seal  joint  efficiency  tests  should  be  performed  peri¬ 
odically  on  both  notch-  and  crimp-type  joints  to  ensure  that 
the  seal  and  scaler  combination  provides  the  dcstrecl  joint 

sircnglh.  .  .  ,  . 

8.9.5  Dic-cui  sealless  joinis  shall  have  a  niinimuin  joint 

TAOLE  G  Mctnl  Done!  Toot  _ 


Thickness 


Nimihcr  ol  DunOs 


efficiency  of  75  %  Ivi'crl  on  the  mtniimim  Ineaking  ''‘''■"id'i 

ofihe  applicable  strapping  si/c  as  shown  in  I  able  1  or  l  a  *le 

2,  when  tested  as  spcciftesl  in  13.5. 1'or  exs'vptions.  see  AAK 

Cicncral  Rules  15.  •  ■  . 

8.9.6  Spot-wchlcil  .sealless  joints  shall  have  a  inimimmi 
joint  eniciency  of  75  %  bass'd  on  the  bieaking  stietiidh  o  tlK 
applicable  Mnipping  si/.c  as  shtwn  in  I  able  1  oi  \^  K 

when  tested  as  sisecified  in  13.5. .  . 

8  10  (iiih'anizcd  Sinippiiin—Vmsh  11  galvani/ed  str.i|  • 
ping  shall  have  the  following  minimuin  coating  "c'l'bts  or 
thickne.sses.  or  both,  when  testcil  as  siieeilicd  in  l.^.v  ('CO 

10.2.3  and  Table  5).  ,  nnimc 

(iivdf  I-  -0.30  oz/ft-  (92  g/in- )  ol  .siirlace  or  0.0lii'5  in. 

(0.013  mm)  thick.  ,  r  <•  iioniir;., 

Grade  2— -0.18  oz/ft’  (55  g/nv  )  ol  suiiace  oi  O.OUli.'  in. 

(O.OOH  mm)  thick.  ,  ,  , 

Grade  3-  -In  accordance  with  manulacturcr  s  commeivi.il 
practice  but  no  less  than  0,06  o//ft’  (IK  g/m’)  of  suiiace  or 
0.0001  in.  (0.003  mm)  thick. 

8.10.1  Fdges  of  Grades  1.  2.  and  3  .shall  not  show  signs  ol 

copper  sulfate  when  tested  in  accordance  with  13.10. 

8.11  Diielility  of  Strapping  Coalin}:-  -l-'his'' 
finish.  Finish  11,  galvanized,  l  uiish  G.  metal  le-lilled  strap¬ 
ping  shall  not  crack  or  flake  on  the  outside  ol  the  bent 
portion,  except  that  cracks  on  the  straiipmg  shall  be  disre¬ 
garded  within  a  distance  from  the  edge  of  the  straiipmg  equal 
to  one  fourth  of  the  width  when  testcil  as  specilied  m  1  .'.N. 

8  12  Hase  Meiat  Ductility  (Dead  7  e.vO— .Strapping  o 
various  thicknesses  shall  withstand  the  minimum  number  ol 
bends  in  one  area  as  shown  in  Table  6.  •The  to.st 
de.scribcd  under  13.2.  and  shall  be  conducted  on  the  Im.il 

finished  i)roduct. 

8 A3  Straightness— Type  I  Strapping: 

.8  13.1  CVmi/x'r— Canibcr  in  the  .strapping  shall  not  lx. 
more* than  Vz  in.  (12  mm)  in  any  8;ft  ^ 

measured  in  accordance  with  Spccihcation  A  lOJ,  able  10. 

8.13.2  Coil  Set  (Handle  Cirm-;— .Striip  ends  shall  not  ri^e 

from  horizontal  fiat  plain  more  than  2  in.  (50.8  mm)  m  any 
8-fl  (2.4-m)  long  section  of  strap.  . 

8.13.3  Spiral  Twist  (Cork  Screw  A/yavJ— IwiM  nuist  nut 
exceed  20*  in  any  8  ft  (2.4  m)  long  section  ol  strap,  when  laid 
on  horizontal  flat  surface. 

9.  Coil  Configuration  ami  roriiiissiblc  Weight  Variations 

9.1  Type  I  Co/Av- -'Type  I  and 'Type  “•''''''I’'’''’*;, 'n 
o.scillatcd  (mill)-wound  coils  weiglmig  noi  less^tlian  )ll  lb  (4i 
kg)  or  more  than  1 10  Ib  (50  kg)  (.see  Fig.  2)  and  ribbon- 
wound  coils  weighing  not  less  than  55  lb  (-5 

than  1 10  lb  (50  kg)  when  pul  uii  as  specified  m  I  able  -l  (als.> 
see  Fig.  3).  Oscillated-  and  ribboii-wouiul  coils  ol  strapping 

arcii.sedindin‘crenliyposordispenscr.s. 

9.2  Type  I  Core  Uners—l'ype  1  strapping  m  oscillated- 
woimd  coils  shall  be  wound  on  core  liners.  Straiiinng  m 
ribbon-wound  coils,  shall  not  rciiuiro  cote  . 

9.3  Type  2  Coils— Type  2  strapping  shall  be  in  small  or 
large  coils.  .Small  coils  shall  be  in  one  piece,  not  less  than  JM 
ft  (61  m)  or  more  than  400  ft  (122  m)  in  length  and  Mipphed 
in  individual  dispen.sing  cartons.  I  .urge  coils.  oseillaleJ  (niilll 
wound,  shall  weigh  no  less  than  90  lb  (41  kg)  nor  moie  lluin 
1 10  lb  (50  kg),  ami  large  coils,  ribbon  wound,  shall  weigh  not 
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lew  lhan  50  lb  (23  kg)  mv  mote  Ilian  125  lb  (57  kg)  when  put 
up  as  sivcificcl  in  'I ‘able  4. 


10.  Workmansliip,  Finish,  am!  Appearance 

10.1  lypt"  ^  Sirapjiinf^  and  Seals — Snapping  shall  l>c 
slraighl,  smooth,  and  clean  and  shall  l>c  free  of  kitiks, 
grooves,  waves,  edge  curvature,  indentations,  cxcc.ssive  oil, 
and  cracks.  Seals  shall  Ix'  IVcc  ordents,  burrs,  and  slivers,  and 
not  be  deformed. 

10.1.1  AVy/cc;//w/.CC.v-~-!*.dge.s  of’lypc  1  strapping  shall  be 
as  cut,  milled,  or  formed  in  accordance  with  current  C4>m- 
mcrcial  practice  and  shall  be  free  of  sharp  edges,  buns,  and 
slivers  prior  to  the  finish  application. 

10.2  Stvappiti^  I'inish — flic  finished  coal  of  the  siiaiipmg 
shall  be  adherent,  free  of  .scratches,  runs,  embedded  loieign 
mailer,  uncoated  areas,  rust  areas,  or  loose  oxide  scale. 

10.2.1  Finish  /!— Finish  A  strapping  .shall  have  surfaces 
and  edges  coated  with  an  organic  coating  that  shall  yield  a 
film  as  specified  in  10.2.  On  lypcs  1  and  2,  cul-lo*lcnglh 
.strapping,  cuts  or  nail  holes  or  slots,  or  combination  thereof, 
may  be  made  a(\cr  the  application  of  the  finish  coating. 

10.2.2  Finish  /i— Finish  U  strapping  shall  have  surfaces 
and  edges  co;itcd  wiilt  zinc  by  either  the  hol-dii)pcd  oi 
cleciro-dcposil  process  (see  8.10  and  10.2.3).^ 

10.2.3  Finish  F  Galvanized  Strappini* — The  choice  be¬ 
tween  Grades  1 , 2,  or  3  l*inish,n.  galvanized  strapping  should 
be  guided  by  the  service  expected,  considering  that  the 
protection  alTordcd  by  the  coaling  is  proportional  to  the 
wcigltt  of  tite  coaling.  Grades  1  and  2  l-'ini-sh  li  zinc-coaled 
.strappings  arc  commonly  referred  to  as  govcrnmcnl-giialc 
galvanized  coating,  and  Grade  3  having  a  lighter  zinc  coaling 
is  referred  to  as  commercial-grade  galvanized  strapping  (see 


10.2.4  Finish  D  (Vneoated  Sirappini^)—\''\n\^\\  O  strap¬ 
ping  shall  be  fmislicd  a  natural  black  or  blued,  browned,  oi 
bright,  as  resulting  from  the  manufacturing  process.  Surfaces 
shall  be  lubricated  as  indicated  in  8.3  unless  otherwise 


specified.  ,  ,  ,  It  I 

10.3  Sea!  Finish — 'fitc  finished  coal  ol  the  seal  shall  be 

adherent,  free  of  scratches,  runs,  embedded  foreign  matter, 
uncoated  areas,  rust  areas,  or  Ioo.se  oxide  scale.  I-xlgcs  on  the 
seals  are  bright  unfinished  metal  as  a  result  of  the  mainilac- 

luring  procc.ss,  ,  c  i 

10.3.1  Finish  zl— Unless  otherwise  specified  (sec  5.1.2), 
seals  shall  be  finished  in  accordance  with  the  manufacturer’s 
commercial  practice.  'I'he  outer  surface  of  the  .seal  .shall  be 
coated  with  an  organic  coaling  that  shall  yield  a  lilm  as 
specified  in  10.2. 

10.3.2  Finish  /i— Galvanized  seals,  Grades  I  and  2,  shall 

be  coaled  us  specified  in  8.10.  Grade  3  galvanized  sciils  shall 
be  coated  in  accordance  with  manufacturers  .standard  com¬ 
mercial  practice.  ,  .  i  ,  .  .  i 

10.3.3  Idnish  C — Finish  C  seals  sliall  be  finished  a  uatuuil 
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1 1 .  S«xmplint:  Han 

II  1  llnlcw  ollu'r%MH-  ^|XV‘fiCil  m  v'l'nir.ut  of  onlcr. 
viinplinf:  foi  a<.\xplaiu<'  iiisivMi'in  an.l  icMnir.  .lUiibuti's 
O1.1II  K-  ix-rforiucl  in  iKvnidnmv  v.nh  iippluMbU-  prnviMons 
foith  in  Ntll.-SlD-IO^.  \Mc^  I  and  U-A  l''MX'Ct'on 
IcvcK  and  acceptable  qualuy  level  (AC^l  )  as  liMcd  m  lablc 

of  this  dcKumoni  apply.  .  ^  . 

M  7  ijt!  .SVre—  fhe  lot  si/c  shall  consist  of  all  product 
from  a  siKcilic  prinluclion  run.  or  niiit  mnounl  olVcrcd  for 
aiccptaiu-c  at  one  time  as  applicable.  In  the  ease  of  strappmc. 
it  shall  Ik  of  one  clas.s,  type,  finish,  grade,  duty,  and  si/e.  In 
the  case  of  seals  it  shall  Ik  of  one  tyiK,  style,  class,  linish.  and 

I  l.:i  LInil  .SVmip/c— One  coil  or  one  seal  .sh.ill  ho  consid¬ 
ered  a  unit,  l^samination' of  a  coil  lor  imperfections,  as 
applicable,  shall  he  made  on  eight  conseeuiive  feet  (2.5  in)  of 
the  coil,  provided  that  the  eoiulition  of  the  remainder  of  the 
coil  i.s  roprc.scntativc  of  the  length  of  strap  insiKcted.  I  he  test 
specimen  of  strapping  can  be  taken  from  either  end  ol  the 
coil.  When  the  rest  of  the  coil  is  not  repicsentalivc,  exami¬ 
nation  for  permissible  number  and  strength  ol  welds,  as 
applicahic.  shall  be  made  on  the  entire  length  of  the  coil 

regardless  of  the  condition  of  the  coil. 

I I  4  Raic  ofSamplini^ — The  rate  of  sa milling  shall  be  in 
accordance  with.  Table  7,  excerpted  from  applicable  portions 
of  MlL-S*rD-l05D.  Similarly,  the  acceptable  ciiinliiy  level 
(AQI.)  shall  be  as  indicated  in  'I’able  7. 

1 1.5  Prodnci  Qualiiy-’A  supplier  shall  be  rc.spon.siblc  for 
providing  product  at  a  quality  level  that  shall  meet  the 
requirements  of  this  specification,  or  an  equivalent  as  agreed 
upon  between  purchaser  and  seller  as  part  ol  the  order  of 
contract,  'fhe  purchaser  does  reserve  llie  right  to  perform  any 
inspections  as  decmcti  nccc.ssary  to  assure  supplies  and 
services  conform  to  preeslablishcd  rcquiremenls. 

12.  Number  of 'IVsts  nml  Uetesis 

12.1  Anrplancr  7V.v/.v--l-or  Ihe  dciermiivalion  of  break 
strength,  elongation,  ductility,  joint  cHicicncy,  and  coaling 
icsl.s,  a  single  specimen  .shall  be  considered  a  complete  test  of 

a  unit  sami)le.  ... 

12.2  FndAJse  Vesv/z/j;'— Where  field  activities  require 

testing  to  assure  compliance  with  ‘fables  1,  2,  4,  and  5,  the 
average  of  test  values  from  three  strap  (or  sealed-joint) 
specimens  of  sulTicicnl  size  arc  rctiuircd. 

12.3  /^c/c'.v/.v— When  determining  break  strength,  elonga¬ 
tion,  or  joint  clViciency,  a  rctc.st  shall  be  permitted  il  iIk 
location  of  strap  failure  is  outside  the  6-in.  (152-mm)  gage 
length,  or  within  I  in.  of  the  holding  jaws,  or  both. 

13.  rest  Mellimls 

n.l  Dimensions  and  kFc/.i;/z/--Hxamine  the  end  item  to 
tielcrmine  compliance  with  dimensional,  weight,  and  tolci- 
ance  requirements.  Determine  dimensions  on  Hal  strapping 
on  base  metal  after  the  |Xiint,  wax,  zinc,  or  oxide  scale  has 
been  removed.  Any  nonconforming  dimensions  or  weight 
shall  be  so  clas.sified. 

13.2  Mcial  Fend  Test  for  Strappiny^-Vw^ww  a  test  .spec¬ 
imen  from  a  sample  unit  of  strapping  in  the  jaws  ol  a  vise 
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afxl  fvrul  hy  IvarK)  over  a  f4  V«  a.  ir>  (A  I*  1  0>0 

mmV  I'ormcJ  cUfC'  may  Iv  removed  hci^wc  ♦cutnp  l>»>« 
hcivil  dw>n  wnv't  o(  a  90’  hcixl  in  oc<  dire\tk>n  ami  return 
U>  tlK  oricirwl  povtwn.  Make  MicrcsMvc  bcixh  tn  oppodte 
*lii«twnj.  DivccAnl  crackinj  or  flakinj  o(  JIk  coating 
limine  icilinf,  Stiapjnng  of  llic  tmiou'  lhicki>cMO  shall 
wilhstanil  Ihc  minimum  numlicr  of  Ircnds  in  one  area,  as 
sl»own  in  T.il>ic  6.  Ihc  inability  of  the  strappinf.  to  make  the 
minimum  IicikIs  iKfore  breaking  into  I'vo  prcces  sh.all 
constitute  failuic  of  this  test.  lest  witi*  the  final  finidted 
proiliici. 

13.3  Hivakin^  .Vfnvvi/i  «/.Vfr«/>/)iw.e— Mcasiiic  breakinc 
-strcni’tb  on  a  tension  tester  caivtblc  of  load  accuracies  to 
within  :':1  %.  Select  the  load  range  in  which  the  point  of 
maximum  fotce  will  fall  between  10  and  95  %  of  full  scale. 
The  test  specimen  should  be  approximately  12  in.  (305  mm) 
in  overall  length,  but  not  le.ss  than  8  in.  (203  mm).  If 
elongation  is  also  to  be  measured,  a  serie.s  oftransvcisc  scribe 
marks  shall  he  itlaccd  along  the  length  of  specimen  at  l-in. 
intervals  in  sufllcicnl  mmiber  to  cn.smc  breakage  ol  sjrec- 
imen  occurs  within  a  scribed  6-in.  (152  mm)  length.  Place 
the  test  specimen  in  the  tension  machine  so  that  there  is  at 
least  a  6-in.  ( 1  S2-nmi)  cage  kirgth  ccitlcrcd  between  the  jaws 
of  the  clamiring  device.  U.sc  suitable  clamping  arrangements 
to  minimi/.c  slippage  or  breakage  within  the  clamps.  Make 
manual  adjustments  to  remove  slack  before  the  tester  is 
activated.  Conduct  the  test  using  a  maximum  cro.sshcad 
separation  speeil  of  2'/;  in./min  (6‘1  mm).  Read  the  max¬ 
imum  force  rctiuircd  to  break  the  strap.  Discard  all  data 
when  the  break  occurs  within  1  in.  (25  mm)  of  the  clamp  and 
retest  in  accordance  with  12.3. 

13.'!  EUmfiiUkm  of  Einipiiint:-  -Mcixswc  percent  elonga¬ 
tion  :it  break  at  the  time  a.s  the  hrc.nking  strength  and  using 
the  same  iiroecduro  (.see  13.3).  filongation  is  the  pernutiu’iU 
increase  in  length  which  results  from  tltc  breaking  strength 
test.  Place  the  test  specimen  in  the  tension  machine  .so  that  a 
6-in  (152-mm)  .section  between  gage  marks  is  centered 
between  the  clamps.  After  the  break,  the  two  parts  of  the 
specimen  :ire  removed  from  the  clamps,  placed  on  a  flat 
suiTacc,  and  carefully  joined  together  at  the  break  point.  'I'lic 
distance  between  the  gage  marks  is  measured  using  an 
accurate  scale  or  vernier.  '1‘hc  distance  betsveen  gage  marks  is 
measured  using  a  scale  marked  in  0.0 l-in.  (0.25-mm) 
increments,  anil  read  to  the  nenrc.st  0.01  in.  Percent  elonga¬ 
tion  is  denned  as  the  length  between  gage  marks  after  the  test 
minus  the  original  length  (6  in.)  divided  by  the  length  before 
the  test,  nniltiplicd  by  100.  Discard  all  lest  rcsulls  where  the 
break  occurs  within  1  in.  (25  mm)  of  a  gage  mark,  and  rcic.sl 
in  accordance  with  12.3. 

13.5  JoiiU  S'lrcnulh  ax  PmviU  of  Ihvakiii}’  Siiviif;tli: 

13.5.1  Method  of  Joiiiiii}t  by  .Vc’rtAv- -Make  a  .seal  joint 
with  a  stimplc  seal  with  a  single  or  double  notch,  or  double  or 
more  crimps  as  iipplicablc,  joining  the  two  pieces  ofl'ype  1 
strapping.  Check  the  joint  to  determine  compliiince  with  the 
joint-making  reiiuirements  (.see  8.9). 

13.5.2  DeU’imiiiation  of  Joinl  -Delenmnc  seal 

joint  strength  by  the  same  procedure  used  lor  determining 
breaking  .strength  (.see  13.3).  The  .scaled  joint  is  to  he 
positioned  midway  between  the  holding  jaws.  '1  he  rnaximum 
force  can  he  read  directly  from  the  iitdicaiing  device  to  the 
nearest  .scale  division. 
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13.5.3  Dcie’othutiioii  oj  I'cnviu  oj  llwikiny  .Stnvyih-- 
Determine  percent  of  breaking  strength  by  dividing  the  >c.tl 
joint  strength  viiluc  by  the  minimum  bioakiiig  strength  in 
ncconlance  with  stmpiiing  type  and  si/.e  tested  ;mil  multi¬ 
plying  by  lOO  (see  Tables  1  and  2). 

1 3.6  Dcicmiiiation  ofU'cldcdJoiiu  .S’/if/j,i>(/i— Determmo 
welded  joint  strength  for  mamifactured  process  wcKK  with 
Type  I  strapping  by  the  same  luoccdure  tised  for  ilctcr- 
mining  brc.iking  strength  (13.3),  e.xcept  that  joint  clliiiciKv^ 
shall  be  equal  to  the  ratio  of  minimum  breaking  strength  ol 
the  strapping  multiplied  by  100. 

13.7  Calmiiml  Coatiii)>: 

13.7.1  Wciyhi  Loss  Test  -Test  a  6-in.  (152-miii)  tot 
specimen  from  a  sample  unit  of  Pinish  11  strajiping  in 
accordance  with  Test  Mclliods  A  90  for  loss  of  coating 
weight.  1.0.SS  of  weight  le.ss  than  that  .shown  in  lable 
applicable  to  strapping  width  .shall  constitute  failuic  ol  the 
specimen  to  meet  the  zinc  coating  reiiuirements  ofK.l'i. 

13.7.2  Thhkiii’xs  7cvf  - -Test  a  6-in.  (152-mm)  test  spec¬ 
imen  from  a  sample  unit  of  Pinish  1)  strappittg  for  thickiic'S 
of  zinc  coaling  in  accordance  with  Method  B  504.  or  the 
magnetic  gage  or  eddy-current  method  shall  be  pciinitic*! 
with  proper  calibration. 

13.8  DuailiiyTat,  Coaiiny-  Testa  12-in.  (304-mm)  test 
specimen  from  a  stimplc  unit  of  straiiiung  for  duciiHiv  of 
coating  to  determine  compliance  witli  8.11.  Determination 
of  cracking  or  ftaking  of  coating  shall  he  by  visual  c.samina- 
tion  without  maguification.  Perform  the  tests  in  accordance 
with  Practice  D  4332.  Take  care  dining  the  tests  to  avoid 
scratching  or  abrading  the  coating  in  the  area  of  the  bend 
Perform  the  tests  a.s  follows: 

13.8.1  Bend  strapping  0.025  in.  (0.64  mm)  thick  or  less 
cold,  once  through  180*,  over  uvo  thicknesses  of  the  .simp- 
ping  material.  Use  vise  with  smooth  jaws  for  this  test. 

13.8.2  Bend  strapping  0.028  through  0.057  in.  (ti.7l 
through  1.45  mm)  tliick,  once  through  180*.  over  tin- 
rounded  end  of  a  steel  plate  of  convenient  size  aiul 
Ihlcknc.ss  within  ^;V(ii  in.  (0.40  mm)  of  that  shown  in  lable 
8.  Bend  by  clamping  the  siiccimcn  against  the  plate  in  a  vise, 
bending  the  specimen  slowly  by  hand  over  the  rounded  end 
of  the  plate  as  far  as  possible,  then  completing  the  bend  by 
inverting  the  plate  and  specimen  and  tightening  the  vise  tmtil 
the  .specimen  is  light  against  the  plate. 

13.9  Luhricatum  Text-  -To  determine  an  acceptable  level 
of  lubrication,  apidy  the  straps  to  it  rigid  work  bench  or 
fixture  using  the  .strapping  maiuiraciurcr's  miimial  or  power- 
tensioning  machine,  rite  slraixs  .shall  have  a  capability  ol 
being  tensioned  to  the  percent  of  rated  breaking  Micngtli  ol 
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Uk  Mrappinc  shown  hchw.  ami  sh.>uVI  tension  smo-Mhl) 
without  hinUtng  (see  R 

"S _ All  M7CS  of  Tytv  I  rcj:uUi-<liity  sitappinp  (vcv 

laWc  1).  .  ,  1 

40  — Type  I  heavy-<tuty  strapping  up  to  anil  ineluiting 

'A  by  0.028  in.  (19.05  by  0.71  mm)  (mx'  lable  2). 

JO  %„i  ype  I  heavy-duty  strapping  Vi  by  0.029  in.  ( 19.0. 
by  0.75  mm)  (h-c  1  able  2).  lairgcr  si/cx  for  which  fcixl  wheel 
ty|X'  tensioning  tixils  may  Ik  unavailable,  ami  strap  finis  les 
arc  ordered  and  supplied  without  lubrication  coaling,  arc 

exempt  from  the  lubi  icily  test. 

13.10  lulae  Text — l  est  a  sample  unil  of  l  inish  li  galva- 
nizcd-coatcd  .strapping  in  accordance  with  lest  Method 
A  239  for  the  presence  of  zinc  coating  and  absence  ol  eopiKr 
.sulfate  on  the  edge;  use  two  I’leece  test  dips  foi  Orade  1  am 
one  Trecce  test  dip  for  Tirades  2  and  3  (.see  <1.1 .2, 1  and  >'•  '0) 
Nonconformance  to  the  reciuirements  shall  constitute  lailure 
of  the  tost. 

14.  l*rccision  jind  Bins 

14.1  Precision  and  Bias — Biccision  and  bias  incasuic- 
incnls  for  applicable  test  mclhods  arc  cuncnily  undci  sludy 
by  the  Slrapinni:.  'lask  Group  of  ASTM  Subcononiltcc 
I>10.14. 

15.  Ucjcclion  and  Kclcsling 

15.1  Any  coil  of  sirapinng  (or  specimen  seals)  ibal  tails 
lo  meet  llic  lest  rcQuiromcnls  of  litis  spccilication  may  be 
rejected.  Rejection  should  be  reported  lo  the  producer  or 
supplier  promptly  and  in  writing.  In  case  of  clissabslucuon 
with  the  results  of  the  test,  the  producer  or  supplier  may 
request  retesting  (see  12.3). 

16.  Certification 

16.1  At  the  lime  of  shipment  when  spccilicd  in  the 
contract  or  order,  the  manufacturer  shall  certify  that  the  end 
product  complies  with  the  requirements  of  this  specification. 

17.  Preparation  for  Delivery 

17.1  Preparation  for  delivery  shall  be  either  overseas/ 
waterproof  packaging  or  commercial  packaging  wlicn  speci¬ 
fied  in  contract  or  order. 

WR\P  WITH  THREE  STRAP  TIES 


18  I  UK  2  Miiipi’i"8-  OKiIlalCil- 

or  nhhon-winiiHl  a.  spccificil  9.1)  shall 
unit  ivickcd  in  sizes  and  quantities  shown  in  1  able  * 

1 «.  1 . 1  IVfarPtny—  lUvh  cod  or  multiple  of  o>tls  of  I  yi>o 
1  and  2  strapping,  as  sixcificd  in  lahle  4.  .'hall  lx-  M’’ ru  ■ 
wiappi'd  with  ,w|Kr  by  means  .rf  a  coil-wrapping  machine 
using  tensioning  and  cdgc-lolding  devisv.  \\iapi>ing  iwiy 
shall  Ix'  cithet  ctcik  or  hard-si/ed  noncrcixd  iwixr  at  the 
disiiclion  of  tlx-  supplier  (sec  I'lg.  4).  Alleinatively.  lor 
protection  instead  of  wrapping.  Tyix-s  I  and  2  licavy-duty 
strapping,  in  rihlxm-wouml  coils  only  (when  staelieil  on  a 
skid  or  platform),  shall  Ix'  eap|X\l  with  a  waienuoof  rein- 

forced  paiXT  a.s  .shown  in  I'ig.  4, 

18. 1.1.1  Crcral  ,Vf,m-rm/-r.aeh  coil  that 
accordance  with  IS  1  shall  be  xpiral-wrapix'd  svilh  45/4()/.W 
duple,'  reinforced  svaierproof  krai)  paper.  Ihe  papei  sha  I 
consi.st  of  two  sheets  of  kiafl  paper.  45  lb  (2»-4  kg)  ami  30  h 
(13  6  kg)  )sasis  weight  per  ream  ol  .300  sheets  24  by  36  m.  (6 
ft’  or  0  557  nv  per  sheet),  respectively,  laminated  together 
with  asphalt  in  which  are  emlx-ddcd  reinforcing  cords  or 
.sliands  of  filw  running  in  the  machine  direction  ol  the 
paper,  not  more  than  %  in.  (9.52  mm)  apart,  having  the 
45-lb  (2t).4-kg)  sheet  saturated,  coaled,  or  infused  with 
asphttll.  Treping  shall  be  in  llte  machine  f 
minimum  construction  belorc  ereptng  shall  be  '  .  /  /. 

when  applying,  ihc  paper.  The  tension  shall  be  adjusted  so 
that  not  over  8  %  slreieh  will  be  lell  m  the  iJapcr.  The 
edge-folding  device  shall  fold  cither  one  or  both  edges  oflhc 
web  of  paper  lo  give  a  rolled  edge  with  a  minimum  of  two 
Ihicknesse-s.  bach  wrap  shall  overlap  each  inecedmg  layer  of 
wrap  at  le.n.sl  50  %.  The  saturated,  coated,  or  infused  45-lb 
(20.4-kg)  krafi  shall  be  on  the  outside  of  the  wrapped  coil  or 
coils.  Wrapping  shall  be  accomplished  in  such  a  manner  as 
to  provide  a  neat  and  compaci  unit  pack  (see  Fig.  4). 

1 8. 1 . 1 .2  Hard-Sized  Nouarped  Materials — Alternatively, 
each  coil  that  is  wrapped  in  accordance  with  18.1  shall  be 
spiral-wrapped  using  a  hard-sized  noncreped  P>7pcr  2  h  in. 

■  (63.5  mm)  wide,  having  a  basis  weight  per  ream  of  500  sheets 
24  by  36  in.  (6  ft^  or  0.557  m’)  of  105  lb  (47  kg)  ±5  lb  (2.3 
kg)  The  paiicr  may  be  of  natural  krafi  color.  1  he  dry  teiisilc 
strength  .shall  be  105  lbf(467  N)/l  in.  (25.4  mm)  ol  wdth  in' 
the  machine  diieclion  with  a  tolerance  ol  ±5  Ibf  (22  N).  me 
wet  tensile  .strength  .shall  be  not  less  than  25  Ibf  (1 1 1  N)/l  in. 
of  width  in  the  machine  direction  when  measured  under 
standard  laboratory  conditions  after  20-min  immersion.  In 
applying  this  material,  the  individual  turns  of  the  spiral 
wrapping  shall  lx*  held  under  tcn.sion  by  spot  gluing  at 
intervals  along  the  length  of  the  spiral  wrapping  tn  such  a 
way  that  each  individual  turn  is  firmly  adhered  to  the 
preceding  turn  in  several  places  along  the  cireumfercncc  of 
each  turn.  Wrapping  mtitcrial  .shall  be  led  "’lo  l''^  ‘•’Oil- 
wrapping  machine  in  continuous  strips  2Vi  m.  (63.5  mm) 
wide.  The  strips,  when  glued  in  cross  sections,  shall  resemble 
a  modified  letter  -V.  with  'A  in.  (6.3  mm)  of  maicnal  folded 
back  on  itself  180*  along  the  entire  length  of  cadi  edge.  The 
exposed  edge  of  the  wrap  shall  Ik  folded  under.  1  he  odgM  of 
the  wrapping  material  shall  be  maximum  of  Vi  m.  (19.05 
mm)  apart  on  the  outer  circumference  of  the  coil.  I  he  use  ol 
three  ctiually  spaced  steel  straps  on  the  outside  of  the 
strapping  as  spccilicd  in  18.2  diKs  not  apply. 
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^  Dm) 


I  Jl  }  Tkf  -I  c^*%1  ci  T  nv%  I 

Arnl  }  fcpj24f‘  Aod  hc4'»7^*»t7  Urjif%nt>4.  cnWt  oc 

fiW'n^fviw^'Hiixl,  ihufl  tv  %tfaf>|V»l  wilN  %  oi  liwxv 

apawilty  ifuccU  T>TV  I  rtipvUt-^hily  *Kxl  \k  utifn  r»i4 
*Jv)n  V>  by  0  O^t)  iiv.  ( 1 2  7  by  ^  ^ 

dthcT  urkkr  or  invr  ibc  CHitct  ifwfal  wbci^  u%cx1 
NS^bcn  MrapA  arc  An)<K\l  uikJct  Ihc  npital  tSc  crwl  of  ibc 
wT;<p  Uw)ll  be  KVMietl  \yy  cilbor  luck  inf.  ibe  cth!  umkrt 
o^ljaccnl  >»Tap  or  by  ;Hn>cvivc,  Ujv.  of  by  tl>c  a|>t>lkat>on  r^f 
one  Type  1  re^'ilar-Unty  strap  x>ox  levs  ilwn  V:  by  0.02l)  in. 
(12.7  by  0,51  mm).  See  I  ig. 

IK. 2. 1  Alternatively,  coiU  of  Tytw  I  and  2  strai^tMnp. 
wIkh  ordered  an<l  vmil  pitckctl  in  qunnlilicv  av  MKeifted  in 
Table  4.  slwll  Iv  ixK'kcvl  in  an  erxi  laxling.  full  overlap 
slolieil  container  constrirctcvl  fmm  V3C  fdvtlKxiul  or  ajuiv- 
alcni.  Wlicn  piaciical,  containers  slull  Ik  uniform  shape  and 
si/o,  be  of  mitumum  cuIk,  and  tare  consistent  with  prolvv- 
lion  requiteil,  C'oniaincrs  slial)  Ik  closed,  scalctl,  and  rein- 
foia'd  in  accordance  with  applicable  container  specifications 
or  supplier's  commercial  practice. 

18.3  .9cr7/.r— Seals  of  one  si/c,  class,  finish,  lyjK,  and  style 
(or  nomenclature)  unit  packed  in  filKrlx>aul  U>xcs  in  accord¬ 
ance  with  sui)plier\s  commercial  practice,  shall  Ik  over- 
packed  in  a  snuc-filling  full  overlap  slotted  container  con¬ 
structed  from  V3C  fibcrboaid  or  equivalent.  The  In^x  shall  Ik 
reinforced  with  a  liner  constriicicd  from  V3C  fibcrlxiard  or 
cciuivalcnt,  Tnc  liner  shall  be  scored  to  cover  the  end  and 
side  pane!  of  the  box.  Muics  of  the  liner  shall  be  iKrpcndic- 
ular  to  ihc  lop  of  the  box.  Unle.ss  oihciwisc  siKcificd,  llic 
heichl  of  the  liner  .shall  be  litc  full  inside  depth  of  the  box. 
The  liner  shall  fit  snugly  inside  the  intermediate  box.  This 
over-pack  l>ox  shall  be  clo.scd  with  not  less  than  two  Vk  by 
0.015  in.  (9.52  by  0,38  mm)  'I’yiK  I  regular-duty  sirai)s.  An 
alternative  method  is  to  use  eight  overlapped  corner  sections 
forming  an  ovcr-iJack  (*'Adjusta-Pack”  Method)  constructed 
from  V3C  fiberboard  or  equivalent.  A  liner  is  not  required 
with  the  “Adjusta-Pack".  The  "Adjusla-Pack"  shall  be  closed 
with  not  less  than  four  (2  by  2  pattern)  V«  by  0.015  in.  (9.52 
by  0.38  mm)  'I'ypc  1  regular-duty  straps.  Dimensions  of  the 
over-pack  containers  shall  be  dctennine<l  by  the  sui)plier\s 


FIG.  6  Single  Pile  Copped  with  Corrugated  Shroud 


PIG.  6  Doat>t«  Pite  Copped 


commercial  package  and  number  ofcommeivial  packages  to 
Ik  filled  into  the  over-pack.  I  hc  dimensions  shall  be  as  v.heii 
specified  in  the  order  or  as  mnlually  agreed  upon  iKUv.cen 
supplier  and  purchaser.  However,  the  maximum  iu'-iiKle 
dimensions  of  the  over-pack  container  .shall  not  exceed  pm 
in.  (2540  mm),  and  the  weight  of  the  over-paek 
s!tip|)ing  container  shall  not  exceed  120  lb  (54.4  kg). 
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Altn  1)^11  ■  O^t^iVO  00>W«00  0 


oms 


F»0  %  pi#i4o^ 

IK. 4  rockifi!i:  .  .  , 

U  4  I  .'T/rumv/ij:-  Coil'  o(  dal  Mocl  Mrapi'inp 
as  M'ccifial  in  IR.l  through  IS..1  shall  he  luckcl  as  single  or 

'*'^l'8.4.r^.Vi/ije/<-  /’i/<--Coils  of  sirapt'inp  ^h-t'l  !’<' 

Slacked  in  a  single  pile  on  a  pUalforin  or  skid  (sex'  l  igs  . 

7)  and  secured  lo  the  plalforni  or  skid  as  follove-s: 

(1)  OsdIlalcd  n-ou,ui  Co/As-WitU  four  ctp.ally  spacer 

strips  not  less  than  'A  by  t).02X  m.  ( 1  <).05  by  0.7 1  mm  1  yps 
1  regular-duty  or  V.  by  0,025  in.  (19.05  by  »•  ’'» '7>J  ' 

hcavy-duly  .strapping.  Maximum  Mack  height  shall  lx  32  in. 

(813  mm)  not  including  skid. 

(2)  Ribbon-Wound Coih -With  lour  erpially  spaced  straps 

not  less  than  W  by  0.031  in  (19.05  by  0.79  mm)  or  'A  by 
0  035  in  (19.05  by  0.89  mm)  Type  1  regular-duty  strapping 
Maximum  stack  freight  shall  be  .34  in.  (864  mm),  nj. 

'"'I's  /’(7c— Coils  of  strapping,  either  oscillated- 

or  ribbon-wound,  shall  be  stacked  in  two  even  pi  cs  in  a 
platform  or  skid  (sec  Figs.  6  and  8)  and  secured  to  the 

platform  or  skid  with  seven  equally  *7"^^  j/'T'^VinS  in 
Uian  JA  by  0.031  in.  (19.05  by  0.79  mm)  or  V.  by  0.035  in. 


na  »o  Ooww# 

(pips  h>  OX'*  mmt  l>pe  I  irguUi-shitY  ♦tr«i'i’’''P  <*« 
Vx  4  t  t  f<«  alkwraNc  Mark  bcighu)  Ihe  '"O 

luJc  of  h  {n\c  tt>aU  cnorck  tl>c  tnsido  and  oulsulc  of 
uikes.  oub^nrl  r-rrm  mcmlvr  of  the  skid,  l^ 

-niU  shall  cncirvle  the  inside  amt  outside  of  the  . 

The  erntet  strap  shall  Iv  applied  through  the  eyes  o,  71 
around  the  r-enter  runner  of  the  sVul.  l  or  IraSK 

dcMf  n  of  pbiform  or  skid  see  l  igs.  ^  J^^^d  K  . 

iL  1  ^  I'Mcr^or  ('o.iru/mT-CoiU  of  Strapping  i.ni 
luckcHl  as  sixx'incil  shall  Ik  |>iickod  m  a  doscditling  wood 

Lx,  For  Shipments  to  ’ >0»-  .‘•‘‘’"’f 

overseas  lyi>c  of  PPP  Il-bOl  or  (  lass  2  of  IM  1  -11-621 .  ClOM  re 

and  strapping  (as  applicable)  shall  be  in  accor  .ukc 

Un'l  1'^*'.''  ovcr-iwck...i  in 

nuiiis  «.»i  i«»  cte  2“ 

conform  to  overseas  type  o  I  civill  be  in 

IMM’-lb621.  Closure  and  strapping  (as  applicable) . 
aecordance  with  container  spccilicalmns. 

19.  Coiiuncrciiil  I’aekiiging 

19.1  Commercial  packaging  shall  be  in  accordance  with 
Practice  O  3951 . 

2(1.  Keywords  u  . 

20.1  baling;  bundling;  carloading;  closing,  pa  c  r/.ing, 

steel;  strapping;  unili/ing 
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